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ROYAL  SOCIETY; 

Being  a  New  Abridgment  of  the 

Philosophical  Transactions. 


*Aji  slccount  of  the  Death  and  Difiediion  of  John  Bayles  of 
Northampton 5  by  <L )r .  James  Keih  Phil  Tranf.  N°  30 6. 
p.  2247. 

OHN  Bayles  the  old  button-maker  of  Northamp - 
ton ,  was  commonly  reputed  to  have  been  130  years 
of  age  when  he  died  3  there  was  no  regifter  fo 
old,  in  the  parifh  where  he  was  chriftened;  but 
the  oldeft  people,,  of  which  fbme  were  100,  others 
90,  and  others  above  80  years,  remembered  him  to 
have  been  old,  when  they  were  young  3  their  accounts,  indeed, 
differed  much  from  each  other ;  but  they  all  agreed  that  he  was 
stleafl  1 20  years  3  he  bindelf  always  affirmed,  that  he  was  at 
Tilbury  camp  and  told  leveral  particulars  about  it  3  and  if  we 
allow  him  to  have  been  then  but  i2  years  old  3  he  mull  have  been 
130,  when  he  died  3  he  conllantly  uied  to  walk  to  the  neigh¬ 
bouring  markets  with  his  buttons,  till  a  few  years  before  his 
death,  when  he  was  decrepid  and  carried  abroad  3  his  diet  was 
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any  thing  he  could  get ;  he  never  was  fonder  of  one  fort  of  food 
than  another  5  he  died  the  fourth  of  April  iyotfj  he  lived  inr 
thiee  centuries,  and  in  feven  reigns  ;  his  body  was  exceedingly 
emaciated,  and  h|s  fiefh  felt  hard  ;  the  lhape  of  all  the  external! 
mufcles  was  plainly  to  be  fecn  thro*  his  fkin  ;  the  Abdomen  being? 
laid  open,  the  whole  Vifcera  appeared  in  good  order,  but  paler 
than  ordinary ;  the  Omentum  was  very  fmall  ;  the  ftomach  was 
very  much  diftended  with  wind,  and  the  bottom  of  it  was  worn 
exceeding  thin  in  that  part  next  the  fpleen,  being  hardly  thicker 
than  thin  writing  paper  ;  in  the  inner  membrane  there  were  no 
Plicee  ;  the  liver  was  pale,  but  upon  cutting,  it  was  found  per- 
Fe£ily  found  ;  the  gall  bladder  was  of  a  larger  fize  than  ordinary^ 
the  fpleen  was  not  fo  big  as  one  of  his  kidneys,  both  which; 
were  firm  and  found,  as  were  all  the  urinary  pafifages;  in  the 
right  kidney  there  were  a  few  fmall  yellow  grains  of  gravel  ;  the 
inteftines  were  all  found*  the  melentery  was  covered  with  fat  5  the 
cartilages  of  the  Sternum  were  not  harder  than  ufually  they  are 
the  ribs  were  brittle,  for  leaning  gently  upon  one  of  them  it 
broke;  the  lungs  adhered  to  the  Pleura^  they  were  Ipongy,, 
whitilh,  and  had  feveral  black  fpots  of  blood ;  the  cavity  of  the 
P’borax  was  large  and  clear;  the  heart  was  large,  thick  and  fat; 
and  tho*  he  had  been  always  a  little  man,  yet  the  diameter  of  the 
Aortcty  before  the  carotids  go  off,  was  abpve  two  inches,  which  1 
is  coniiderably  bigger  than  ever  the  Dr.  pbferved ;  the  Aorta  in 
the  Abdomen  and  Iliacs ,  was  for  the  mofo  part  cartilaginous;  the; 
bones  of  the  fcull  were  found  and  good  ;  there  was  a  fmall  offifi- 
cation  on  the  inflcfe  of  the  SDura  Mater ,  near  the  Falx ;  the 
brain  was  firmer  and  more  fblid  than  ufual,  and  in  cutting,  it 
hardly  moiftened  the  fides  of  the  knife;  the  ventricles  were  full! 
of  Serum ;  he  had  loft  the  ufe  of  his  eyes  for  fome  years;  but  his 
hearing  was  good  till  he  died;  his  Peftes  and  ‘Penis  were  of  a 
large  fize*  There  is  no  doubt,  but  that  the  weaknefs  of  his  fto- 
mach,  and  the  hardnefs  of  the  Aorta ,  were  the  canfes  of  his 
death  ;  the  coats  of  the  ftomach  were  fo  thin,  that  they  had  not  1 
ftrength  enough  to  keep  out  the  air,  and  confequently,  his  di-  ! 
geftion  mu  ft  have  been  fpoiled;  he  had  not  eat  meat  for  fome 
years,  and  latterly  he  lived  only  on  fn^I!  beer,  bread  and  butter, 
and  fugars ;  and  it  was  impoffible  that  his  blood  could  circulate 
duly,  whilft  the  great  artery,  having  loft  its  elafticity,  by  be¬ 
coming  cartilaginous,  could  give  no- motion  thereto;  it  is  very 
probable  that  this  was  the  cauie  of  his  irregular  and  intermitting 
pulie,  which  Dr.  Keil  had  felt  fome  years  before  be  died; 
it  is  obfervable,  that  the  greateft  part  of  his  blood  (which  was  in 

a  larger 
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a  larger  quantity  than  the  Dr.  expelled)  was  contained  in  the  ar¬ 
teries  $  whereas,  generally  in  all  dead  bodies  the  veins  are  full, 
and  the  arteries  almoft  empty  5  for  the  arteries  being  diftended 
by  the  blood,  which  they  receive  upon  the  of  the 

heart,  contrafi  again  by  their  natural  elafticity,  aha  empty  them- 
lelves  into  the  veins,  from  whence  it  returns  no  more,  but  in 
payles,  the  great  artery  having  loft  the  power  of  contrasting 
itfelf,  it  retained  the  blood  it  received  by  the  laft  Syftole  of  the 
heart. 

This  account  agrees  with  that  given  of  old  CP arre  by  the  fa¬ 
me  us  Dr.  Harvey  in  moil  particulars,  excepting  in  the  caules  of  their 
deaths  j  but  in  both  nothing  leems  more  remarkably  the  effods 
of  old  age,  than  the  Imallnels  of  their  Ipleens,  which  undoubt¬ 
edly  was  owing  to  the  contradion  of  the  fibres  of  that  lax  and 
ipongious  inteftine;  the  whiteneis  of  the  Vifcera  in  both  muf: 
be  likewiie  owing,  either  to  the  fame  contraction  or  clofenefs  of 
the  coats  of  the  blood  veflels,  or  to  a  want  of  blood  5  Dr.  Har¬ 
vey  lays  nothing  of  the  quantity  of  blood  he  found  in  old  "Par re  - 
but  if  we  may  conjecture  from  his  body  being  fleftty,  from  the 
goodneis  of  his  ftomach  and  appetite,  and  from  the  difeale  he 
died  of,  there  could  be  no  want  of  blood  in  him  5  in  old  Sayks 
there  learned  to  be  more  blood,  than  in  feveral  others  Dr  .Kell 
had  lee n,  whole  Vifcera  appeared  redder 5  and  it  can  hardly  be 
conceived,  that  the  Aorta  could  be  lb  large,  wirhbut  a  large 
quantity  of  blood,  unlefs  there  had  been  lome  ftridure  upon 
lome  other  parts  of  it,  which  the  Dr.  did  not  perceive  5  and 
therefore  it  leems  not  improbable,  that  this  whiteneis  of  the  Vif 
cera  was  owing  to  the  clolenels  of  the  blood-  veflels  in  both  5  and 
it  is  no  fmall  confirmation  of  this  opinion,  that  the  fiefh  and 
ikin  felt  hard,  and  the  brain  firm  and  lolid^  and  it  is  likewifc 
highly  probable,  that  the  lame  difpofition,  might  give  a  dole- 
nels  or  hardnels  to  the  veflels  every  where  elle  $  it  is  true,  that 
this  was  a  diftemper$  but  then  it  is  as  true,  that  it  was  a  diieafe 
of  old  age,  and  may  juftly  be  reckoned  one  of  the  efirds  there¬ 
of  5  and  for  a  further  proof  of  what  the  Dr.  has  laid,  he  oblerved* 
that  in  preparing  a  piece  of  the  fmall  gut  for  an  injedion,  the 
Punka  villofa  felt  more  like  a  fine  file,  than  the  lofteft  velvet, 
and  that  he  could  ufe  more  violence  in  injeding  the  veflels,  than 
thefe  parts  will  ufually  bear:  Whoever  confiders,  how  left  a  fub- 
Itance  an  animal  body  is  at  firft,  and  how  from  time  to  time  it 
acquires  a  firmnefs  and  folidity,  will  be  eafily  induced  to  believe, 
that  old  age  brings  a  more  than  ordinary  hardnels  on  all  the 
fibres  and  veflels  $  the  necelfary  conlequence  of  this  hardnefi, 
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ami  contra£tion  of  the  fibres  and  veffels  of  old  people,  is  a  di¬ 
minution  of  their  fecfetioris,  which,  ceteris  paribus ,  are  always 
proportional  to  the  orifices  of  the  glands  ;  hence  it  is,  that  we 
find  the  fkin  of  old  people  always  ary,  their  perforation  being 
but  very  little  ;  they  are  alfo  generally  coftive  ;  for  old  Sayles 
for  feme  years  went  to  ftool,  but  once  in  10  or  12  days  ;  and  old 
people  are  always  complaining  of  a  want  of  moifture  ;  not  that 
the  radical  moifture  is  dried  up,  but  becaufe  the  natural  fecre- 
tions,  by  reafon  of  the  contraction  of  the  glands,  are  diminifhed  $ 
the  Dr.  has  already  obferved,  that  there  was  found  more  blood  in 
this  old  man,  than  could  have  been  expelled  in  fuch  an  emaciated 
body  ;  and  without  doubt,  it  Would  have  been  larger,  had  his 
ftomach  and  appetite  been  as  good  as  old  ci Parresj  the  fullnefs 
of  the  veffels,  and  the  frequent  rheums  and  catarrhs  of  old  peo¬ 
ple,  evince  this  neceffary  confequence  of  the  defends  of  the 
coats  of  the  veflels;  all  which  agrees  with  what  the  writers  of 
infticutions  fay,  that  old  men  are  ratione  partium  folidarum 
frigidi  $3  fieri  ;  ratione  excrement  or  um  frigid/- 13  humidi  5  from 
this  retention  of  the  excrementitious  parts  of  the  blood,  we  may 
expeCt  all  the  bad  conlequences  of  a  vitiated  Tlethoray  and  lan¬ 
guid  motion  of  the  blood  •  for  the  fibres  of  the  arteries  being 
now  become  hard,  inftead  of  affifting,  obftruft  the  heart  in  cir¬ 
culating  the  blood;  and  the  quantity  of  animal  fpirits  feparated 
in  the  glands  of  the  brain,  muft  likewife  be  dimini  died,  not  only 
becaufe  of  the  retention  of  the  excrementitious  humours,  but 
alfo  becaufe  of  theclofenels  and  firmnefs  of  the  brain  itfelf;  lo 
that  the  contractions  of  the  heart  and  all  the  mufcles  muft  be 
weak,  and  eonfsquently,  the  motion  of  the  blood  languid. 

GeliduSy  tardante  SeneBdy 
Sangues  hebet. 

A  due  conformation  of  all  the  vital  parts  is  molt  certainly  ne- 
eeftary  to  bring  a  man  to  a  full  old  age ;  but  above  all  the  reft, 
there  are  two  cauies,  which  to  Dr.  Kelt  feem  to  have  bad  the 
gre.ateft  fhare  in  procuring  a  longevity  to  old  Tarre  and  Sayles? 
by  retarding  the  bad  efFe&s  juft  now  mentioned;  the  firft  is  the 
heart,  which  in  both  was  ftrong  and  fibrous;  for  that  being  left 
alone  to  labour  the  circulation  of  a  large  quantity  of  languid 
blood,  a  great  force  is  abfolutely  requifite  to  propel  it  thro’  un~ 
a£Hve  veflels,  to  the  extreme  parts  of  the  body,  and  back  again ; 
no  doubt,  this  is  more  eafily  done  in  men  of  a  low  ftature,  as  old 
‘Bayles  was,  which  Dr.  Keil  is  apt  to  think  as  a  qualification  of 
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oM  age;  the  fecond,  was  the  largenefs  of  their chefts,  and  the 
goodnel's  of  their  lungs,  by  which  the  air  had  its  full  effort  upon 
every  particle  of  the  blood,  in  rendering  it  florid,  and  attenua¬ 
ting  it  in  fuch  a  manner,  as  that  it  might  eaflly  move  thro’ the 
contracted  channels  of  an  old  body :  Few  have  the  happinefs  of 
luch  a  heart  and  lungs,  yet  molt  men  wifh  to  live  long  ;  nor  was 
it  an  eafy  matter  for  phyficians  to  give  rules  for  preventing  the 
bad  conlequences  of  extreme  old  age,  whilft  the  effeCfs  of  a  long 
circulation  of  the  blood  were  unknown  5  of  which  we  can  only 
be  certain  by  diffeCtions  of  old  perfons,  and  thefe  are  not  nume¬ 
rous  enough  to  ground  any  thing  certain  upon ;  but,  if  after-obler- 
vations  Fhall  confirm  the  remarks,  that  have  been  now  made,  no 
doubt  the  indication  will  be,  to  preferve  fuch  a  foftnefs  in  all  the 
fibres,  that  they  may  eafily  yield  to  the  preflure  of  the  bloods 
and  by  their  elafticity  reftore  themfelves  to  their  former  Rate* 
giving  thereby  a  new  Impetus  to  the  blood. 


An  Experiment,  jhewing  the  production  of  a  confidsrable 
light  upon  a  flight  attrition  of  the  Hands  on  an  exhaufied 
Glals  Globe,  &c.  by  Mr.  Hauksbee.  Phil.  Tranf.  N°  307. 
p.  *277. 


MR.  Hauksbee  took  a  glafs-globe  about  nine  inches  dia¬ 
meter,  and  having  exhauftecl  it  of  air,  he  took  it  off  the 
pump  ;  but  fidt  there  was  a  cock  turned,  which  prevented  the 
re-admiffion  of  the  air;  the  globe  being  thus  fee u red  and 
fixed,  and  put  into  a  fwift  motion  by  turning  the  large  wheel, 
deferibed  in  'Thil  Iranf.  N°  304;  Mr.  Hauksbee  applied  his 
open  and  bare  hands  to  its  furface,  which  in  a  very  little  time 
produced  a  confiderable  light ;  and  Hill  as  he  moved  his  hands 
from  one  place  to  another,  that  the  humid  effluvia,  which  very 
readily  condenie  on  glafs,  might  be  difcharged  off  every  part  of 
it,  lo  the  light  improved,  till  words  in  capital  letters  were  legible 
by  it ;  at  another  time,  when  he  made  this  experiment,  the  light 
produced  was  lo  great,  that  a  large  character  could,  without  much 
difficulty  be  read  by  it;  and  at  the  lame  time,  tho’  in  a  pretty 
large  room,  the  whole  became  lenfibly  illuminated;  fo  that  the 
farthermoil  wall,  which  wasdiftantat  Jealt  10  foot,  was  vifible  ; 
the  light  appeared  of  a  curious  purple  colour,  and  was  produced 
by  a  very  flight  and  tender  touch  of  the  hands,  the  globe  at  the 
fame  time  hardly  being  lenfibly  warm;  and  Mr.  Hauksbee  did 
not  find,  that  the  light  was  improved  any  thing  by  a  more  violent 
attrition  ;  nor  is  the  higheft  degree  of  the  rarefaction  of  the  air 
in  the  globe,  abfolutely  neceflary  to  the  produ&ion  of  this  light ; 

for, 
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for,  it  feemed  to  continue  with  a  very  little  diminution  of  its  co 
lour  or  vigour,  till  he  believes,  more  than  a  fourth  part  of  its  air 
was  re-admitted ;  Mr.  Hauksbee  often  obferved  the  lame,  in  tho: 
light  produced  in  the  mercurial  experiments,  only  that  its  colou 
fn  thefe  was  always  pale  ;  and  there  being  fuch  a  leeming  congruity 
M  appearances  in  all  the  circumffances,  with  thole  made  on  thr 
attrition  of  glals;  one  might  with  fome  probability ,  conclude 
that  the  light  produced  proceeds  from  a  quality  in  the  glafs,  upor 
fuch  a  fri£lion  or  motion  given  it,  and  not  from  the  mercury,  any 
other  way  than  as  a  proper  body,  which  falling  or  rubbing  on  the 
glals,  produces  the  light  ;  and  what  would  feem  farther  tocorrobo 
rate  luch  a  conclulion  is,  that  Mr.  Hauksbee  took  a  mercurial  baro 
meter,  and  rubbing  the  upper  ordelerted  part  of  the  tube  betweer 
ids  lingers,,  a  light  enfued,  without  the  motion  of  the  quickfllver, 
jet,  for  all  this,  the  conclulion  is  ftill  doubtful,  and  there  ma) 
be  fuch  a  quality  as  light  in  mercury,  as  well  as  in  glafs,  or  any 
other  body,  as  feemed  probable  from  the  following  experiment 
mack  on  purpofe;  Mr.  Hauksbee  took  a  fmall  quantity  of  quick-: 
£!ver,  and  putting  it  into  a  galley-pot,  wherein  varnifh  had  beer 
often  ufed,  by  which  means  it  had  got  a  pretty  thick  lining  of  it : 
the  weather  at  that  time  was  moiffc(the  humidity  of  the  air  iome- 
times  rendering  the  experiment  unfuccefsful  even  in  glals,  or  at 
lea fi  very  much  impairing  the  appearance)  which  had  an  influence 
upon  the  varnifh,  to  foften  it  lomewhat ;  however,  the  fuccefs  of 
the  experiment  was,  that  when  the  gally-pot  with  its  con-t 
tained  mercury  came  to  be  in  Vacuo,  upon  lhaking  the  pump: 
a  light  appeared,  and  that  without  the  concurrence  of  glals, 
or  a  more  proper  feafon  to  aflift  it;  moreover,  the  medicine  call’d 
Mercurius  dulcis ,  when  broken  in  the  dark,  yields  remarkable 
Aafhes  of  light,  which,  perhaps,  may  be  owing  to  the  lalts,  with 
which  each  little  globule  oi  the  medicine  is  envolop’d;  fince 
Mr.  Hauksbee  ha^ often  obferved,  that  loaf  lugar,  when  ftruck  or 
broken  in  the  dark,  affords  a  light ;  and  Mr.  Hauksbee  cannot, 
fell,  but  that  lalts  as  clofely  united  in  their  parts,  as  the  above- 
mentioned  lugar,  may  give  a  light  upon  a  violent  feparation  of 
them,  till  he  has  made  fome  trials;  1.  Whether  the  medicine 
when  broken  in  Vacuo,  will  afford  any  light,  which  he  thinks 
he  may  expeft,  if  it  proceeds  from  the  mercury,  fince  if  there  is 
any  fuch  quality  in  that  body,  it  feems  to  be  the  moll  proper 
medium  to  dilcover  it  in  5  and  2.  What  the  falts  will  do  without 
mercury,  both  i-n  the  open  air  and  in  Vacuo ;  for  there  are  fome 
bodies  that  appear  luminous  in  the  open  air,  which  altogether 
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Io{e  that  /hining  quality  in  in  Vacuo ;  as  for  inllance,  he  took  a 
piece  of  wood,  which  he  fuppo fed  might  have  Iain  under  ground 
a  confiderahle  time,  it  was  very  moift,  but  not  rotten,  and  ap¬ 
peared  very  vividly  of  the  colour  of  lire  in  the  dark  j  having  in¬ 
cluded  it  under  a  receiver  on  his  pump,  he  found  that  as  the 
air  was  exhauiled,  fo  did  its  fire-like  appearance  decay,  till  at 
lalt  in  Vacuo  it  became  perfeclly  void  of  light  5  and  as  the  air 
was  re-admitted,  io  by  degrees  it  recovered  its  priil'ine  appear- 
anc^j  this  he  repeated  feveral  times  with  the  like  luccels;  To 
return,  after  the  attrition  of  the  exhauiled  globe  was  continued  for 
idme  time,  the  above-mentioned  cock  was  returned,  which  gave 
liberty  to  the  air  to  inlinuate  it/elf  into  the  globe,  thro’  the  joints 
of  the  lcrews,  the  motion  of  the  large  wheel,  and  the  application 
of  the  hands  continuing  all  the  while  }  and  as  the  air  filled  the 
globe,  fo  the  appearance  of  the  light  continued  to  alter,  till  the 
like  quantity  of  air  had  re-entered,  as  was  exhauiled  from  it ; 
then  there  appeared  as  great  a  difference  of  light  from  what  was 
produced,  when  evacuated  of  air,  as  when  the  Experiment  was 
made  with  mercury  in  Vacuo  and  in  the  open  air  5  certain  Ipecks 
ol  light  were  then  to  be  feen  upon  the  fingers  that  touched  the 
globe^  ^but  without  any  great  lultre}  and  it  was  very  remarkable 
that  whi 111  Mr.  Hauksbees  hand  continued  upon  the -glals  in 
motion,  ifany  perlon  brought  his  fingers,  within  an  inch  or  there¬ 
abouts,  towards  any  part  of  the  glafs  in  the  fame  horizontal  plane 
with  his  hand,  a  light  would  appear  on  the  fingers,  tho’  they  did 
not  touch  the  glals,  and  Mr.  Hauksbees  neck-cloth  at  the  lame 
time,  being  an  inch  or  two  diftant  from  it,  appeared  of  the  colour 
of  fire,  without  any  communication  of  light,  from  the  globe  5  the 
former  part  of  both  trials  was  alike,  favrng  only,  that  upon  ap¬ 
plication  of  white  fheep’s  leather  in  the  latter,  a  very  good  !i;?ht 
was  produced,  whilfl  the  wool  fide  was' held  next  to  the  globe} 
but,  when  the  other  fide  of  the  lame  piece  of  leather  was  turned  to 
the  globe,  there  enfued  no  light,  tho’  it  was  held  to  it  for  feme 
time }  but  as  loon  as  it  was  changed  again,  the  light  appeared  as 
at  firffc,  and  ib  upon  feveral  repetitions  it  was  always  the  fame  5  as 
to  the  latter  part  of  this  trial,  the  air  was  .not  admitted  all  at 
once  as  before,  but  at  ieveral  times,  whereby  the  modes  of  light 
produced  in  the  different  mediums,  were  more  obfervable,  the/ 
no  very  great  alteration  happened,  either  to  its  colour  or  vigour, 
till  more  than  one  fourth  of  the  globe’s  natural  contents  of  air  was 
admitted  5  but,  fbmetimes  before  half  the  air  was  permitted  to  re¬ 
enter,  it  was  an  agreeable  fight  to  behold,  how  the  light  began  to 
brea  k  out  in-  rays  from  that  fide  where  the  globe  was  touched,  fij- 
VOL.  V.  x.  *  B  ling 
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ling  its  whole  body  with  very  odd  figures  $  and  the  faid  rays  off 
light,  upon  the  admiffion  of  tnore  air,  became  more  (lender,  (Irik- 
log  a  light  again#  the  oppofite  fide  of  the  glafs,  and  thence  rever¬ 
berating  again  in  a  very  agreeable  manner  3  but  when  more  and 
more  air  was  admitted,  the  light  and  figures  were  diminifhed, 
till  the  appeaance  became  the  lame  as  in  the  fir#  trial. 


Obfervations  on  a  Courfe  of  Anatomy,  of  Marchetti’j1,  at  Padua  5 
by  Mr,  Ray.  Phil.  Tran#  N°  307.  p.  2283.  7 ran flat ed from 

the  Latin. 

S  Marchetti  began  bis  difleftion  in  the  ufual  manner  •  viz.  by 
'  making  a  crucial  incifion  on  the  Abdomen ,  yet  without  touch¬ 
ing  the  Umbilicus  5  he  feparated  the  Cuticuld  from  the  Cutis,  by 
holding  a  lighted  candle  under  the  latter,  by  which  means  the 
Cuticula  was  raifed  into  a  blifter,  and  then  he  eafily  feparated  it 
with  his  knife  3  for  it  cannot  be  feparated  from  the  Cut  is,  but  ei¬ 
ther  by  an  atftual  or  potential  cautery,  or  what  caufes  blifters ;  un¬ 
der  the  Cutis  a  great  deal  of  fat,  half  an  inch  thick,  inverted  the 
whole  Abdomen  5  and  this  fat  was  furnifhed  with  innumerable 
fibrils,  which  ferve  to  fupport  it  3  under  the  fat  lay  the  Ranniculus 
or  Membrana  carnofa,  which  yet  did  not  appear  flelhy  in  this 
place,  and  under  the  laid  membrane  there  was  lome  little  fat. 
S.  Marchetti  affirmed,  that  this  membrane  in  brutes,  is  double, 
becaule  they  can  move  and  corrugate  their  whole  fkin  5  it  is  alio 
double  in  a  man’s  forehead,  whence  he  can  contract  and  knit  his 
brow,  and  in  fome  it  is  double  in  the  Occiput ,  by  which  means 
they  can  move  all  the  hair  of  their  heads  3  Mr,  Ray  oblerves, 
that  others  affign  a  different  caufe  for  thde  motions  3  viz.  that 
the  Membrana  carnofa  in  the  forehead  and  Occiput  clofely  ad¬ 
heres  to  the  Cutis,  and  degenerates  into  a  mufcle,  which  is  the 
more  probable  opinion:  Marchetti  came  next  to  the  mufcles  of 
the  Abdomen ,  and  fir#  of  ail  to  the  oblique  defcending  mufcles, 
which  arifing  about  the  middle  of  the  fpurious  ribs,  are  indented 
as  in  the  futures  of  bones,  with  the  Serratns  major  anticus  5  onif 
its  poftenor  part  lay  the  latiffimus  Dorfi,  which  therefore,  ‘mufti 
previoufly  be  raifed  a  little  3  th t  Mufculi  reCH  are  connected  by, 
a  broad  tendon  to  the  proceffes  of  the  Offa  pubis,  and  in  their, 
fuperior  part  they  arile  on  both  fidesby  nervous  tendons  from  the 
cartilage  of  the  firftlpurious  rib,  near  the  Cartilago  enjiformis 3  the 
oblique  alcending  mufcles  arifing  by  radiated  fibres  from  the  fuperior 
edge  of  the  Os  Ilium,  receives  the  Vena  Mufcula  from  the  iliac  bran¬ 
ches  3  the  double  tendon  of  the  alcending  muicles  fheaths  th c  Mif- 
§-uli  retii  3  for.  one  part  of  it  lies  upon  the  Muf cuius  reffus ,  which 
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before  it  has  reached  half  the  breadth  of  the  mufcle,  is  firmly 
connected  with  the  tendon  of  the  oblique  defcending  mufcle,  or 
rather  coalefces  in  fuch  a  manner,  as  not  to  be  feparated  there¬ 
from  ;  the  other  part  lies  under  the  Mu] cuius  reffius ,  and  coale¬ 
fces  in  the  fame  manner  with  the  tendon  of  the  tranfverfe  muf- 
cles ;  it  receives  a  vein  from  that  called  the  Mufculay  which 
arifes  from  the  Iliac  branch  ;  the  Muf  cull  reffii  had  only  two 
nervous  lines  or  infcriptions  5  tho5  as  Vejlingius  obferves,  fome 
have  three,  others  four  or  five;  in  thefe  mufcles  were  to  be  feen 
the  Anaftomofes  of  the  internal  mammary  and  epigaflric  veins  5 
the  tranlverfe  mufcles  arife  from  the  precedes  of  the  Vertebra  of 
the  loins  5  but  the  Mufculi  oblique  afeendentes ,  are  not  connefled 
to  thefe  Vertebra,  as  Marchetti  obferved ;  in  this  fubjecl  were 
alfb  obferved  the  Mufculi  pyramidales ,  which  lie  obliquely  upon 
the  reZti.  Obfervat.  1.  The  fat  on  the  back  of  women  is  fofter 
than  that  in  men.  2.  The  fkin  about  the  Ilia  is  corrugated  in  fuch 
as  have  had  children,  but  not  fo  in  virgins.  3.  A  vein,  an  artery 
and  a  nerve  do  always  accompany  each  other ;  the  artery  being  on 
the  right,  the  vein  in  the  middle,  and  the  nerve  on  the  left  hand. 
4.  There  was  obferved  under  the  mufcles  upon  the  "Peritoneum 
near  the  loins,  a  large  quantity  of  fat,  by  which  means  the  muf¬ 
cles  in  this  part  are  eafily  feparated  from  the  Peritoneum ;  but 
near  the  Line  a  alba  it  adheres  fo  clofely  to  the  tendons  of  the 
mufcles,  as  not  to  be  feparated  by  any  means.  5.  Marchetti  af¬ 
firmed,  that  the  mufcles  had  tendons  at  their  originations.  6.  He 
began  the  diflfedlion  of  the  mufcles  from  their  rife,  or  head,  be- 
caule  thus,  the  motion  or  ufe  of  a  mufcle  is  more  eafily  difeerned. 
7.  Surgeons  fhould  take  care  not  to  cut  the  mufcles  rranfverfely, 
lea  ft  they  caufe  convulfions  by  cutting  thro1  the  nerves,  which 
always  run  with  parallel  fibres.  8.  In  order  to  a  right  dilTeCfion 
and  feparation  of  the  mufcles,  a  perfon  fhould  accurately  ob- 
ferve,  and  follow  the  direction  of  the  fibres.  9.  The  tranfverfe 
mufcles,  both  at  their  rife  and  termination,  have  a  broad  mem¬ 
branous  tendon  *.  After  this  S.  Marchetti  fhewed  the  five  lumbar 
Vertebre ,  each  of  which  has  feven  proceffes,  one  fpinal,  two 
tranfverfe,  two  afeending  obliquely,  and  two  defcending  ob¬ 
liquely  ;  the  oblique  afeending  proceffes  of  the  inferior  Vertebra 
are  articulated  by  Ginglymus  with  the  oblique  defcending  pre¬ 
cedes  of  the  fuperior  Vertebra  ;  but  the  Vertebre  themfelves  by 
Harmonia ,  the  cavity  of  the  fuperior  Vertebra  receiving  the 
protuberance  of  the  inferior;  the  Os  facrum  fbmetimes  confifSs 
of  fix  bones,  and  commonly  of  five;  when  of  fix,  the  Os  Coccy- 
gis  has  only  three  bones,  and  when  of  five,  it  has  four ;  the  Os 
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Coccygis  is  incurvated  internally  for  the  greater  conveniency  of 
fitting ;  the  furgeon  by  putting  his  finger  into  the  Imeflinum  rec¬ 
tum,  and  retracting  or  bending  back  the  Os  Coccygis,  may  in 
hard  labour  facilitate  the  birth,  and  this  Marchetti  affirmed  he 
had  done  ;  the  Os  facrum  has  large  Foramina  for  the  egrels  of 
the  nerves  ;  he  affirmed  that  the  bones  which  conftitute  the  {Pel¬ 
vis  are  no  larger  in  women  than  in  men,  in  proportion  to  their 
bodies  as  others  affirm  5  the  Os  Ilium,  Os  Pubis,  and  Ifchium 
in  adults  coalelce,  as  it  were,  into  one  bone ;  but  are  diftincft  in 
infants,  and  connected  together  by  a  cartilage  ;  all  thefe  three 
bones  unite  in  the  Acetabulum  Femoris ,  and  each  of  them  forms 
a  part  of  its  cavity  •  in  the  Ilium ,  Marchetti  diftinguifhed  its 
Spine,  Cofta  PJorfum,  and  two  Sinus's,  one  is  the  iuperior,  over 
which  a -nerve  proceeding  from  the  higheft  Foranen  of  the  Os 
facrum  dd'cends  towards  the  legs,  the  other  the  inferior,  between 
’two  eminencies,  defigned  for  the  conveniency  of  fitting  5  the 
nerves  go  out  at  the  fides  of  the  Vertebra  thro’  Foramina , 
formed  between  two  Vertebra:  In  the  next  place,  Marchetti 
ihewed  the  Vifcera  and  Inteftines  in  their  natural  fituation  ;  viz * 
the  Reftum,  and  the  Colon,  which  furrounded  all  the  inteftines; 
the  Caecum  on  the  right  fide  was  no  bigger  than  a  little  finger,  which 
Marchetti  from  his  own  obfervation  affirmed  was  no  larger  in  a 
Foetus  and  an  infant,  and  that  he  never  found  it  replete  with  Faeces  5 
immediately  above  the  Caecum  begins  the  Ilium ,  which  is  larger, 
and  replete  with  Fceces next  the  Jejunum ,  which  is  more 
fieffiy,  furmfhed  with  more  veftels,  is  redder,  and  without  any 
Fceces ;  the  Duodenum  terminates  at  the  flexure ;  that  part  of 
the  meientery,  to  which  the  Colon  is  conneded,  is  called  the  Me- 
focolon ,  and  the  other  part,  to  which  the  thin  guts  are  connected, 
is  by  way  of  eminence,  called  the  meientery ;  the  inferior  meien- 
teric  artery  lends  out  branches  to  the  Colon ,  and  Rehium,  from 
whence  proceeds  the  hemorrhoidal  artery  ;  and  the  fuperior  me- 
ienteric  artery  furnifhes  alrnofl  all  the  reft  of  the  inteftines;  the 
ipleen  in  this  fubjeft  was  larger  than  it  is  in  a  natural  ftate, 
which  he  alcribecl  to  this  perfbn,  being  given  to  exceffive  drink¬ 
ing;  the  Colon  i n  this  fubjed:  adhered  to  the  Peritonaeum ;  the 
pyramidal  mufcles,  srifing  on  both  fides  from  the  proceeds  of  the 
Os  pubis,  and  amending  obliquely  with  their  neighbouring  ten¬ 
dons,  terminated  in  the  Lined  alba ;  according  to  Fallopius 
thde  ierve,  by  comprefling  the  bladder,  to  dilcharge  the  urine ; 
where  theie  are  wanting  (as  lometimes  is  the  cafe)  the  extremities 
of  the  Mufculi  retii  are  broader ;  he  then  Ihewed  the  umbilical 
vein,  which  is  iiftertcd  into  the  fifth  re  of  the  liver,  and  degene¬ 
rates 
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rates  into  a  ligament  5  next  the  umbilical  arteries,  which  being 
conneded  with  the  ‘Peritonaeum  run  as  far  as  the  Iliac  branches 
of  the  Aorta  5  then  the  Urachus ,  which  being  alio  connected 
with  the  ‘ 'Peritonaeum  ,  delcends  to  the  bottom  of  the  Vefica , 
and  fupports  it  5  in  men  it  ierves  for  a  ligament,  nor  is  it  at  all 
perforated*  he  afterwards  fhewed  the  Pub#  of  the  Uterus ,  its  Li¬ 
gament  a>  rotunda  the  Pefies  Muliehres ,  the  fpermatic  veflels,  and 
likewife  the  Ligamenta  lata  3  then  the  Ligamentum  latum  of 
the  liver  3  that  the  liver  in  perfons  alive  and  in  health,  does  not 
lie  upon  the  ftomach,  and  that  therefore  unguents,  fomentations 
and  other  external  applications  to  the  region  of  the  ftomach  are 
very  proper  3  the  Ligament  a  rotunda  Uteri  perforate  the 
‘Peritonaeum,  and  all  the  mulcles  3  and  afterwards  they  divide 
and  lend  a  branch  to  the  Clitoris ,  and  another  to  the  knee  5  he 
next  accurately  differed  the  gaftric  and  gaftro- epiploic  veins  and 
arteries,  wherein  he  entirely  agrees  with  Vefiingius.  Obf.  1.  That 
chafte  women  may  jometimes  have  'Bubo's,  but  thele  may  be  dil- 
c tiffed  without  luppuration  3  whereas  venereal  Bubo's ,  unlefs  a 
Gonorrhoea  enfues,  conftantly  luppurate.  2.  At  the  beginning 
of  the  Colon  a  valve  was  oblerved,  from  an  inflammation  of 
which,  Marchetti  from  his  own  obiervation  affirmed,  the  Iliac 
pafiion,  called  Volvulus,  or  the  twilling  of  the  guts  a  riles,  which 
hinders  the  deicent  of  the  Fceces 3  for  he  had  leen  the  Foramen. 
lb  Heightened,  that  the  point  of  a  fmall  pin  could  hardly  enter 
it :  The  veins  of  the  flomach  are  either  proper  or  common  *  the 
proper  are  1.  The  Gaftric  ce  Jiniftr ee  minor es 3  three  or  four  of 
them  (the  flrft  and  ihorteft  of  which  is  called  the  Vas  breve ) 
arife  near  the  ipieen  from  the  fplenic  branch  of  the  Vena  porta. 
2.  The  Gaftrica  Jiniftr  a  major  or  coronaria,  beeaufe  ipread  like 
a  crown  on  the  top  of  the  ftomach.  3.  The  Gafirica  dextr a  or 
Pylorica:  1  he  common  veins  are  1.  The  Gajlro-epiploica  fmi- 
ftra,  which  a  riling  near  the  fpleen  from  the  fplenic  branch  creeps 
along  the  bottom  of  the  ftomach  3  from  hence,  it  lends  out 
branches  to  the  ftomach  apd  often  to  the  Omentum ,  particularly, 
a  remarkable  one,  called  the  epiploica  fmijlra.  2.  The  Gaftro- 
epiploica  dextra  in  this  lubjeft  arole  near  the  Pylorus  from  the 
meienteric  branch,  and  likewiie  crceped  along  the  bottom  of  the 
ftomach,  lending  branches  from  thence  to  the  ftomach,  and  then 
to  the  Omentum,  and  its  greateft  branch  or  trunk  was  inferred  by 
Anaftomofis  into  th e  Gajtro-epiploica  dextra  3  this  is  a  remark¬ 
able  vein,  lending  out  as  remarkable  a  branch,  called  the  Vena 
epiploica  dextra :  In  the  bottom  of  the  gall-bladder  were  oh- 
ierved  no  veflfds  to  convey  the  bile  thither,  but  lome  porofites 
’  which 
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which  tranfmit  it  3  and  therefore  when  the  VeJicula  is  fepay 
rated  from  the  liver,  a  bilious  humour  is  plainly  feen  to  oule 
from  it ;  and  lome  fmall  capillary  veins  from  the  ‘Parenchy¬ 
ma '■  of  the  diver  are'  fpread  in  fuch  a  manner  thro’  the  mem¬ 
branes  of  the  Veficula ,  that  it  cannot  be  ieparated  from  the 
liver  without  effufion  of  blood  :  Marchetti  affirmed,  that  the 
gall-bladder,  where  joined  to  the  liver,  confided  only  of  a 
f ingle  membrane,  but  every  where  elie  of  a  double  one: 
The  Meatus  cyfiicus ,  where  it  terminates  in  the  common  dud, 
had  no  valve,  but  an  Ofi'iolum^  or  mouth  to  hinder  the  reflux  of 
the  bile:  The  liver  has  three  Sinus' S5  one  wherein  the  Cyflis 
felka  lies  5  the  fecond  into  which  tbeumbilical  vein  enters,  and 
the  third,  where  the  trunk  of  the  Vena  cava  paffes  3  the  Cyfiis 
felka  had  a  very  large  artery,  but  fmall  veins 3  Marchetti  affirm’d, 
that  he  had  obierved,  where  the  artery  was  large,  there  the  vein 
correi'ponding  thereto  was  fmall,  and  vice  verjd 3  but  Mr.  Kay 
questions  this  5  Marchetti  moreover  affirmed  ;  1.  That  an  ob- 

ifrudion  of  the  Meatus  cyfiicus  cauies  the  yellow  jaundice,  and 
of  the  Porus  choledoch  us ,  the  black  jaundice.  2.  ‘That  the  vei- 
fels  of  the  Vena  porta  and  Cava  are  not  conjoined  in  the  liver  by 
modulation,  but  by  an  Harmonia ,  or  mutual  incumbency  of  the 
veiled  on  each  other.  3.  That  the  Vena  porta  does  not  aflume  a 
new  membrane  within  the  Parenchyma  of  the  liver.  4.  That 
he  obierved  the  hdeals  inferred  into  the  very  trunk  of  the  Vena 
fort  a.  5.  That  he  could  never  find,  nor  believe,  that  there  was 

any  common  receptale  of  the  chyle-  but  Mr.  Ray' s  experience 
convinced  him  of  the  contrary.  6 .  That  he  lav/  a  remarkable 
branch  of  the  DuBus  chylifeerus  terminate  in  the  Pancreas . 
7.  That  he  fuppoled  the  ufe  of  the  lpleen  was  to  Separate  the 
black  bile  from  the  blood,  and  convey  it  together  with  the  blood 
thro’  the  fplenic  branch  to  the  liver,  where  it  is  difcharged  thro’ 
the  Du  St  us  choledochus  into  the  inteftines.  8.  That  he  luppofed 
the  iadeals  drained  the  chyle  from  the  inteftines,  and  convey’d  it 
to  the  Pancreas ,  whole  ule  is  to  elaborate  it  farther,  and  difeharge 
the  excrement itious  parts  into  the  inteftines  by  the  DuStus  Virfun- 
gianus.  9.  That  he  had  obferved  the  la  deals  fpread  in  the 
Mefocolon  as  far  as  the  inteftines  3  and  this  Mr.  Ray  confirms. 
30.  That  the  external  htemorhoidal  veins  do  not  anle  from  the 
Vena  cava  but  are  branches  of  the  Vena  porta 3  and  that  its  ex¬ 
treme  ramifications  perforate  the  fkin,  and  terminate  in  protube¬ 
rances  under  the  Cuiicula,  and  to  the fe,  leeches  are  applied  3  the 
hemorrhoidal  vein  fometimes  arifes  from  the  fplenic  branch,  at 
other  times  from  the  meienteric,  and  very  often  at  the  very  divari¬ 
cation 
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cation  of  the  Vena  'porta ;  this  vein  ipreads  its  branches  thro’  the 
whole  Mefocolonj  the  Mefocolon  differs  from  the  mefentery  in  thin- 
nefs  }  three  or  four  branches  of  a  pretty  large  artery,  arifing  from  the 
cacliac,  enter  the  fpleen  5  a  great  many  branches  of  the  Iplenic 
vein  are  diffufed  quite  thro’  the  ‘Parenchyma  of  the  fpleen,  con¬ 
trary  to  the  opinion  of  Sylvius ,  who  affirms,  that  their  orifices 
only  open  into  the  lpleen,  but  do  not  penetrate  its  fubflance : 
Obj.  when  any  perfon  dies  of  a  lingering  illnefs,  the  fpleen  proves 
black;  but  if  of  a  violent  death,  it  becomes  redder  than  ordinary* 
the  PJuLtus  Virjungianus  and  the  Porus  chokdochus  perforate  the 
SDuodenum  in  the  fame  place}  and  fometimes  they  enter  that  in- 
teftine  by  tiirrerent  mouths,  as  m  dogs:  Mar chetti  fhewed  the 
Plexus  mefentericusj  the  Poms  chokdochus  in  this  fub?e£f  ap¬ 
peared  to  be  very  large}  the  left  kidney  here  and  in  all  other 
fubje&s  is  larger  than  the  right,  and  fituated  higher  and  more  re¬ 
mote  from  the  trunk  of  the  Vena  cava ,  and  confequemly  itsemul- 
gent  vein  is  longer }  for  which  Marchetti  gave  a  very  probable 
reafon^  viz,.  That  the  liver  lying  upon  the  right  kidney  both 
deprefies  it  ana  hinders  its  growth  }  this  fubjeff  had  two  emulgent 
arteries  on  the  right  fide,  the  one  entering  into  the  Sinus  of  die 
kidney  in  the  ufual  place,  and  the  other  into  its  fuperior  extremity 
the  Ureters  in  this  woman  were  very  large,  and  according  to 
Marchetti  are  lo  in  all  women,  as  they  are  of  a  moiiler  tempe¬ 
rament  than  men,  and  have  a  greater  diicharge  by  urine*  the 
right  Glandula  renalis  receives  a  vein  from  the  trunk  of  the 
Cava }  but  the  left  horn  the  emulgent}  the  Glandule  renales  had 
internally  a  cavity,  and  the  right  Glandula  renales  lay  unon  the 
kianey }  both  the  fpermatic  arteries  arile  near  each  other  from 
the  trunk  of  the  Aorta  below  the  emulgents;  one  of  the  veins 
arnes  from  the  emulgent,  and  the  other,  viz.  the  right  arifes  wirh 
a  double  trunk,  one  from  the  emulgent,  and  the  other  from  the 
trunk  ot  tne  Cava ,  which  a  little  after  unite}  Afarchmti  affirm’d 
he  had  ieen  the  lacleals  in  pregnant  women  fpread  as  far  as  the 
Uterus,  which  he  probably  conjcffures  may  convey  to  the  Uterus 
thatwatry  Serum ,  in  which  the  Foetus  fwims5  Mr.  Ray  very  rea- 
1  y  found  thele^  iacfeals  in  a  pregnant  ilieep}  the  melentery  arifes 
from  the  three  fuperior  Vertebra;  of  the  loins ;  he  fhewed  the  fe- 
minal  veffels,  whicn  aelcend  to  thq  Peftes,  but  do  not  enter  their 
iubitance,  but  running  over  the  Ligament  a  lata ,  to  the  convex 
iide  ot  the  teiticle,  are  partly  fpread  on  the  Pub<e  of  the  Uterus 
and  partly  on,  the  Uterus  itielfj  the  Pub#  Uteri,  fituate  at  each 
angle  of  the  bottom  of  the  Uterus ,  anfwer  to  the  Cornua  Uteri 
in  brutes,  and  are  entirely  hollow  3  lo  as  to.  admit  a  probe  from 
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the  Uterus  to  their  extremities,  their  internal  coat  is  whitifh,  anc 
in  them  is  often  found  a  white  ferous  humour,  which  is  fuppolec 
to  be  the  Semen  Muliebre  ;  the  Teftes  Muliebris  have  no  Epidi 
dymidest,  at  one  extremity  they  are  connected  with  the  Uterus  by 
nervous  or  tendinous  ligaments ;  their  fubftance  is  fofter  and  laxe 
than  that  of  the  T’eftes  in  men  ;  one  of  thele  in  this  fubjeci,  that 
was  ulcerated,  had  a  cavity  ;  Marchetti  fhewed  by  a  remarkabh 
experiment,  that  neither  the  Teftes  in  men,  nor  thofe  in  womei 
contribute  any  thing  to  generation,  for  he  cut  off  the  Teftes  of  ; . 
dog,  leaving  tbe  Epididymides  entire  •  then  he  (hut  up  a  bitch 
in  a  chamber  for  three  years,  and  when  (he  was  proud,  he  let  n< 
clog  come  near  her,  but  this  caftrated  one,  who  often  lined  her 
and  10  thefe  there  years  fhe  littered  thrice,  at  one  litter  (he  hac 
leven  puppies,  at  another  nine,  and  at  a  third  five  5  he  like  wile 
gave  an  account  of  a  cadrated  horfe,  that  had  one  Epididymis  lef 
entire,  who  notwith (landing  had  often  impregnated  mares,  and 
was  much  inclined  to  venery  ;  he  affirmed  the  like  of  a  dog  tha 
his  own  (ervant  had  caffrated  ;  and  at  laid,  he  gave  an  account  o 
a  certain  countryman,  that  had  lofl  both  his  Teftes  by  venerea 
Bubo' s  having  only  one  Epididymis  lefr,  who  notwithftandim 
married,  and  had  three  ions;  therefore,  Marchetti  fuppofes,  tha 
the  Teftes  ierve  for  no  other  ufe,  than  what  Ariftotle  affigns  them 
viz.  That  they  are  weights  to  hinder  the  fpermatic  veffels  fron: 
being  folded  up ;  and  indeed,  the  ieminal  veilels  do  not"  terminal 
in,  nor  pais  thro5  the  fubftance  of  the  Teftes ,  but  only  the  Epi 
duly  nudes ;  the  cavity  of  the  Uterus  is  very  narrow  and  finall 
but  its  coat  is  thicker  than  one  would  be  apt  to  fiuppofe  5  the 
Ligament  a  rotunda  of  the  Uterus  are  not  perforated  into  it,  bu 
they  in  feme  meafure  anfwer  to  the  Vafa  defer entia  in  men;  the: 
internal  orifice  of  the  Uterus  in  pregnant  women  is  fealed  up  with 
a  vifcid  and  glutinous  matter,  as  Mr.  Ray  had  often  obferved  in  h 
cow,  fb  that  nothing  can  penetrate  into  the  Uterus ,  nor  any  ieec1 
fee  injected  into  it,  and  confequently  there  can  be  no  fuch  thing  a; 
iuperfeetation ;  yet,  Marchetti  affirmed,  he  had  heard  of  a  cer 
tain  countrywoman,  who  three  months  after  file  had  had  one 
child,  was  delivered  of  another;  the  orifice  of  the  Uterus  is  like 
the  mouth  of  a  tench,  and  its  body  like  a  eupping-glafs ;  the 
Vagina  Uteri  is  large  and  its  infide  full  of  Rugae  which  are  quite 
obliterated  and  become  fmooth  in  common  proftitutes ;  fevera  ! 
veins  and  arteries  tend  to  the  Vagina ,  arifing  internally  from  the 
iliac  or  hypogaftric  branches,  and  joining  again  in  Anaftomafe 
and  furprifing  are  lpread  on  its  fuperficies ;  and  it  i: 

probable  that  their  orifices  or  capillary'  extremities  open  into  it 

cavit 
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cavity  and  dilcharge  into  it  the  menftruous  blood  3  tho’  Marchetti 
affirmed,  he  could  never  difcover  the  orifices  of  thele  vefleis 3  which 
is  no  ways  furprifing  :  Some  of  thele  branches  are  alfo  fpread  on  the 
neck  of  the  Uterus  3  Marchetti  further  Ihewed  the  Labia  pudendi \ 
the  Clitoris  in  the  fuperior  angle  of  the  Kim  a,  fxs  alfo  the  Alee  or 
Nympho,  the  Urethra  or  Meatus  urinarius ,  add  the  membranous 
circle  which  divides  the  ‘Pudendum  from  the  Vagina  Uteri ,  and 
which  in  virgins  is  entirely  poflefled  by  a  membrane  called  Hymen  > 
excepting  the  Foramen  in  the  middle,  thro’ which  the  Menfes  flow; 
this  circle  is  alio  ieen  in  women  deflowered, contradfr'ng the  Puden* 
<d//mnthat  place,  and  beyond  it  the  Vagina  is  laxer  and  larger  3  the 
Vagina  in  this  fubjeft  ran  downwards  beyond  the  internal  orifice 
of  the  Uterus ,  and  thou  Id  the  \ Penis  happen  to  be  longer  than 
ordinary  it  would  injeft  the  Semen  beyond  the  internal  orifice  of 
the  Uterus  into  this  Sinus ,  and  lb  this  woman  could  not  be  im¬ 
pregnated  ;  Marchetti  like  wile  affirmed,  he  had  observed  in 
pregnant  women,  that  the  Uterus  was  almoft  two  fingers  thick* 
ObJ.  r.  The  reafon  why  virgins  are  by  copulation  freed  from  the 
green-ficknefs,  is,  becaule  the  'Penis  does  lomewhat  di fiend  the 
Vagina,  and  by  frifiion  open  the  orifices  of  the  veins,  and  lb 
cauie  the  Menfes  to  flow.  2.  The  proper  place  to  make  an  in- 
cifion  in  women  affii&ed  with  the  ftone,  is  the  luperior  part  of  the 
Vulva  near  the  Labia ,  by  introducing  a  probe  into  the  Urethra , 
and  making  the  incifion  upon  it  in  the  fiefhy  neck  of  the  Veficaa 
3 .  According  to  Marchetti,  the  Urachus  in  a  man  (nay,  in  a  Foetus 
in  Utero )  is  imperforated,  and  only  lerves  as  a  ligament  to  fufidin 
the  Vejica.  4.  That  he  never  found  a  ftone  flicking  in  the  middle 
of  the  Ureter,  but  always,  either  near  the  Pelvis,  or  the  bladder. 

Marchetti  Ihewed  the  mulcles  of  the  breaft,  and  firft  the 
pefloral  mulcles,  which  ferve  to  draw  the  arm  to  the  bread:  • 
for  their  inlertion  confult  Veflingius  5  next  he  (hewed  the  ferrati 
antici  minores ,  which  lerve  to  move  the  humerus  forwards,  and 
being  fituated  under  the  pectoral  mulcles  are  inlerfed  into  the 
procejfus  corycoides  3  then  he  railed  the  ferrati  antici  major es^ 
that  lerve  to  draw  the  Scap’tla  downwards  and  forwards,  and 
are  inferred  into  the  balls  of  the  Scapula  3  afterwards  the  exter¬ 
nal  intercoftals,  which  arifing  from  the  inferior  fide  of  the  fupe¬ 
rior  rib  are  inierted  into  the  luperior  edge  of  the  inferior  rib, 
and  then  the  internal  intercoftals,  which  arite  from  the  fuperior 
edge  of  the  inferior  rib,  and  terminate  in  the  inferior  margin  of 
the  luperior  rib  3  the  fibres  of  thele  mulcles  inrerfeft  each  other 
obliquely  in  the  manner  of  a  St.  Andrew’ s  crofs3  the  fibres  of 
any  of  thele  mulcles  are  not  perpendicular,  but  oblique  to  the 
Coffee  3  he  took  notice- of  the  mammary  veins  and  arteries^  the 
'Vol.  IV.  I.  C  exter- 
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external  arifirig  from  the  axillary,  and  the  internal  from  the  fub- 
clavian  ;  and  as  they  advance  fome  way  within  the  cavity  of  the 
Phorax^  they  are  divided  into  two  branches,  one  of  whieh  per- 
forates  the  mulcles  of  the  j Thorax,  and  is  diftributed  thro5  the 
Mamma? ,  the  other  defending  to  the  middle  of  the  Muf cuius 
rectus  1  is  joined  by  Anaftomofts  to  the  epigaftric  vein :  Mar¬ 
ch  etti  affirmed  he  had  ohlerved,  that  each  capillary  ramification 
of  this  vein  terminated  in  each  ladfeal  tube  of  the  Mamm#,  and 
therefore  he  iuppoied  that  the  milk  was  not  generated  from  the; 
chyle,  but  from  the  blood;  the  lubclavian  mulcles  arifing  from 
the  clavicles,  where  they  join  the  Acromion ,  are  inferted  into  the 
cartilage  of  the  firft  rib;  we  obferved  the.  SphinBer ,  and  the 
mulcles  called  Levator es  ani ,  all  which  arife  from  the  inferior 
fide  of  the  Or'  facrum ,  where  it  joins  the  Coccyx:  In  ulcers  and, 
Fiji  ula's  in  Arno?  furgeons  ftiould  take  care  not  to  cut  tranfverfely 
the  fibres  of  the  SphinBer ,  becaufe,  by  that  means  the  patient 
may  lofe  the  retentive  faculty;  the  cephalic  vein  divides  the  pec¬ 
toral  and  deltoid  mulcles;  in  the  neck  we  firft  of  all  obfervec 
the  deftly  Pkttyfma  Myodes,  for  the  panniculus  carnofus  in  this 
place  degenerates  into  a  muicle,  and  being  fattened  to  the  chir 
draws  the  head  downwards;  next  the  m  a  denial  mulcles  ;  then  the 
digaftric  mulcles,  which  with  their  tendon  perforate  the  Stylo 
cerato-hyoid  mulcles-;  he  fhewed  the  mulcles  of  the  Os  Hyoides 
of  which  there  are  fix  pain  i.  The  Sterno- hyoides.  2.  The 
Coraco-hyoides .  3.  The  Stylo-cer at 0- hyoides .  4.  The  T'hyreo: 

hyoides.  5  and  6  the  internal  and  external  Genio- hyoides :  He 
moreover  prepared  the  Columella ,  or  Uvula  with  its  mulcles,  o 
which  there  are  two  pair;  viz.  the  internal  and  external  Ptery 
goplaphylinus ;  he  railed  the  mulcles  of  the  Cartilago  feutifor 
mis ,  of  which  there  are  three  pair.  1.  The  Sterno-thyreoides. 
2.  The  Crico  thyreoides.  3.  The  Hyo-t  hyreoides ;  as  alfo  the 
mulcles  of  the  Cartilago  aryteenoides ,  of  which  there  are  fbu  j 
pair.  1.  The  ! hyreo-arytsenoides.  2.  The  Arytcenoides  o 

&phin£ter .  3.  The  lateral  Cricoarytcenoldes.  4.  The  pofterio 

Cricoarytdtnoides ;  then  the  mulcles  of  th e  Pharynx,  of  which 
there  are  three  pain  1.  Th z  Siylo  pharyngitis .  2.  The  Sphe 

no-pharyngefus.  3.  The  Cephalo-pharyngeeus ,  which  are  ra 
ther  the  flelhy  beginning  of  the  Oefophagus  than  mulcles ;  anc 
likewile  the  muicle  called  the  OeJophdgdUtS ,  which  conftringe 
the  Gula.  Obfervat.  1.  That  in  a  lpunous  Angina  the  dfon 
filldS  are  infiamed,  but  in  the  legitimate,  the  mulcles  of  the 
rynxy  efpecially  the  Arytamoides.  2.  Mar  chef  ti  the  elbe 
cured  a  legitimate  Angina ,  by  making  an  incifion  in  the  Larynx 
between  the  two  luperior  Annuli ,  and  introducing  a  filver  pip 

intfic 
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into  it,  thro’  which  the  patient  performed  inlpiration  and  exfpira- 
tion  j  after  the  l'urgeon  has  made  the  mcifion,  he  mult  divide  a 
little,  and  nicely  draw  a  fide  the  Sterno- hyoid  and  Ster  no-thyreoid 
mulcles.  3 ,  Mdrchetti  affirmed,  he  had  obierved  a  imall  ramifi¬ 
cation  of  the  DuStus  thoracicus ,  or  chyliferus  tending  to  the 
‘Pericardium,  into  which  introducing  a  blow -pipe,  he  inflated 
the  Pericardium ,  from  whence  he  reaionably  conjedlured,  that 
the  Lymph  a  was  derived  into  it.  4.  That  the  human  lungs  ex¬ 
ternally  resemble  an  ox’s  hoof  5.  That  the  ramifications  of  the 
Afpera  after ia,  or  "Bronchia  within  the  lungs,  have  no  annular 
cartilages.  6 .  That  the  valves  of  the  Vena  cava  are  called 
P’ricujpides  5  thole  of  the  Arteria  venofa ,  Mitrales,  becaule, 
both  together,  they  in  lome  meafure  rcprelent  a  Bilhop’s  mitre  ^ 
thofe  of  the  Vena  arteriofa  are  filled  Sigmoides ,  and  thole  of 
the  Aorta ,  Semilunar es  3  the  Pericardium  in  this  fubjecl  was 
preternatural!  y  faftened  to  the  diaphragm  at  its  pointy  we  ob¬ 
ierved  two  glands  below  the  Larynx  under  the  Sterno-thyreoid 
mulcles,  on  each  fide  of  the  Afpera  arteria ,  which  in  a  Ldron - 
chocele  (to  which  the  inhabitants  of  the  AtfS)  and  high  moun¬ 
tains  are  lubjecf)  iwell  exceedingly  -  he  moreover  obierved,  that 
the  Thoracic  duel  lends  a  branch  to  the  parotid  gland. 

Marc  he  Hi  railed  the  mulcles  of  the  back  5  viz.  1.  The  cIra- 
pezii  or  Cuculares ,  fo  called  from  their  figure,  of  which  Vcjlin- 
gius  treats  at  large.  2.  The  rhomboid  muffles,  which  terminate 
in  the  bafis  of  th e -Scapula.  3.  The  L.evatores  Scapulae,  called 
Mufculi  patient  id?  &  pauperum ,  becaule,  when  poor  people  are 
denied  charity,  they  fhrug  up  their  fhoulders,  and  cry,  we  muft 
have  patience .  4.  The  latijjimus  LJorfi  inlerted  into  the  top  of 
the  cubit,  and  from  its  office  called  Ani-fcalptor.  5.  The  fiu- 
perior  ferrati  pofiici  minor es.  6.  The  inferior  ferrati  poflici 
majores.  7.  The  longijjimus  Dorfi ,  which  runs  along  the  whole 
length  of  the  back,  and  at  its  origin  uniting  with  the  facro-lum- 
hares ,  bellows  on  each  rib  two  anfuhe ,  or  nervous  tendons,  which 
decufiate  each  other  in  the  manner  of  a  crofs  3  viz .  the  external 
anfula  tend  upwards,  and  the  internal  downwards.  8.  The 
f aero- lumbar  es,  which  at  their  origin  being  joined  internally  to 
the  preceeding,  and  to  the  fpinal  precedes  of  the  Vertebra,  ex¬ 
tend  to  the  neck,  and  at  the  fame  time  bellow  An  fid  a  on  each 
rib,  but  its  external  An  fid  a  are  carneous  and  not  tendinous,  as 
thole  of  the  preceeding.  9.  The  femifpinati . 

He  likewile  railed  the  mufcles  of  the  head  and  neck,  and 
1.  The  Splenii,  fo  called,  becaufe  they  reprelent  an  ox’s  ipleen? 
they  are  inlerted  into  the  Occiput ,  and  fend  ( which  is  not  ob- 
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ferved  by  Veflingius  and  other  anatomifts)  a  pretty  ftrong  tendon 
divided  from  the  reft  of  its  body,  to  the  tranfverle  procefs  o 
the  iecond  Vertebra  of  the  neck.  2.  The  Mifculi  complexly  id 
called,  as  they  ieem  toconfift  of  feveral  mufcles.  3.  The  Rebii 
tnajofes ,  or  externi .  4.  The  Retti  min  ores ,  or  inter  ni ,  arifinc 
From  the  tubercles  of  the  firft  Vertebra .  5.  The  Obliqui  fupe- 

riores.  6.  The  Obliqui  infer iores.  7.  The  maftoid  mulcles 
The  Longi.  9.  The  Scaleni .  10.  The  franfv  erf  ales, 

ii.  The  Spinati  5  and  at  laft  he  raifed  the  /her/  £5?  quadrats  . 
He  /lie wed  the  mufcles  of  the  face 3  in  the  forehead  the 

carnofa  degenerates  into  a  mulcle,  beginning  to  be  double, 
where  the  hair  of  the  head  ends.  Obfervat.  r.  That  the  muf¬ 
cles  which  move  or  divide  the  lips  obliquely,  and  called  Sar- 
don  ii,  fhould  be  cut  in  the  difeafe  called  Rif  us  fardonicus. 
2.  That  if  the  head  be  anointed  with  the  fat  of  a  human  fcull, 
the  hair  will  grow  plentifully.  3.  That  the  inteftines  of  fuch  as 
die  of  a  malignant  fever,  appear  of  a  livid  colour,  or  of  a  green 
blue.  4.  That  the  4 Pericranium  does  not  differ  from  the  Verio- 
fieim,  only  that  the  Teriofteum  on  the  head  is  called  the  Veri¬ 
er  anium,  and  it  may  be  divided  into  7  or  even  10  portions. 
5*  i  hat  the  temporal  muldes  are  covered  tor  their  defence,  and 
in  order  to  retain  them  m  their  fituation,  with  a  proper  mem¬ 
brane,  which  lome  have  miftaken  for  the  CJP ericranium  3  we 
muft  be  careful  not  to  hurt  this  membrane  3  fir  a  wound  therein 
often  caules  convulfions,  and  hence  fuch  wounds  are  reckoned 
mortal. 

Marchetti  raifed  the  mufcles  of  the  face  3  the  two  mufcles  of  the 
nofe  3  viz.  the  Triangulares  &  obliqui  3  the  Sphi?i5ter  of  the  eye- 
lids  3  the  E  lev  a  tores  of  the  upper  lip,  of  which  there  are  two 
pair,  one  common  to  the  lips  and  noflrils,  taking  its  origin  from 
the  interior  angle  of  the  eye  3  the  mufcles  that  arife  from  the  Os 
jugale,  and  therefore  called  Zygomatici ,  are  to  be  cut  in  the  Ri¬ 
fes  Sardonicus  3  he  oblerved,  that  thefe  mufcles  are  wantino  in 
Tome  perfons 3  then  he  fhewed  the  Conftrittor ,  or  Sphintter^La- 
biorum ,  called  by  fome  the  Mufculus  bajiatorius  3  the  iDepref- 
jores  of  the  inferior  lip  arifing  from  the  bottom  of  the  chin,  are 
very  fpongy,  where  the  beard  grows;  the  other  pair,  which 
draws  downwards  both  the  upper  and  lower  lip,  is  inlerted  into 
the  angles  of  the  Sph  intier  or  mouth  3  he  alfo  fhew’d  the  muft 
cles  of  the  lower  jaw-bone  3  viz.  the  Temporalis ,  the  Ma  Jeter 
the  internal  and  external  Vterygoides ,  all  which  draw  the  jaw¬ 
bone  upwards  3  next  the  Tdiagaftrici ,  which  deprefs  it.  Obfer- 
vat 0  i.  I  lint  m  the  operation  of  the  Trepan }  you  muft  keen 
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clear  of  the  futures  •  for  if  the  Dura  mater  (which  communi¬ 
cates  with  the  ‘Pericranium  thro’  the  futures)  be  hurt,  there  is 
great  danger  of  the  patient’s  dying  convuls’d.  2.  The  human 
brain  is  large,  in  proportion  to  the  bulk,  of  the  body.  3.  Mar - 
chetti  oblerved  two  bodies  in  the  ventricles  of  the  brain,  called  by 
A;  ' antius  from  their  reiemblance  Hippocampi  &  Rombyces. 
4.  The  brain  has  no  puliation  of  itfelf,  but  what  it  has  from  its 
arteries  3  for  if  you  open  the  fcull  of  a  living  animal,  and  lay 
bare  the  brain,  and  remove  a  portion  of  the  Pia  mater  together 
with  its  veffels,  you  may  obierve  a  puliation  in  another  part, 
whilft  this  that  is  /tripped  of  its  membrane  has  none  at  all  3 
Mar  chetti  affirmed,  that  he  himielf  had  obierved  this,  and  that 
the  brain  after  removing  the  lcull,  had  a  puliation  that  continued 
upwards  of  j-  of  an  hour.  5.  We  oblerved  the  fourth  pair  of 
nerves,  or  par  Fallopianum ,  which  arifing  from  the  pofterior 
part  o[  the  brain,  creeps  along  the  Tides  of  its  baits,  and  goes  out 
near  the  third  pair.  6.  He  obferved,  that  feveral  nerves  of  the 
ieven  conjugations  were  not  iimple,  tho’  they  went  out  at  one 
Foramen ,  but  were  really  divided,  and  manifold  3  viz.  the  third 
and  fifth  pair  confided  of  four  nerves  each  3  the  iixth  pair  of  8 
or  103  tho’  all  theie  together  were  not  io  large,  as  Mr.  Ray  had 
luppofed.  7 .  That  the  pituitary  gland  is  larger  and  firmer  in 
men,  than  Mr.  Ray  had  ever  oblerved  it  in  other  animals. 
8.  Mar  chetti  /hewed  under  the  membrane  of  the  Infundibulum , 
two  white  fmall  bodies  of  the  bigneis  of  a  vetch,  and  lhaped 
like  a  tefticle,  which  he  laid  his  brother  had  frit  discovered 5 
tho  they  are  delineated  by  V °Jlingius.  9.  Mr.  Ray  obierved  in 
the  large  Foramina  of  the  noftrils  four  or  more  oblong,  ipongy 
bodies,  covered  with  a  membrane,  which  probably  hinder  the 
Mucus  from  running  down.  10.  The  Pia  mater  feems  to  confft 
of  the  coats  of  veins  and  arteries,  wTich  in  ieveral  ramifications 
creep  along  its  luhifance  :  Next,  Marchetti  came  to  the  diiledhon 
of  the  eye,  in  which  he  obferved  fix  muicles.  1.  The  Eleva- 
toY,  called  Superbus ,  &  Hi fp anus.  1.  The  Depre (fores  called 
humiles  Capucini.  3.  The  Jdduffors,  called  Rib  it  or  if  & 
German  i.  4.  i  he  Abd-Fturs,  filled  Meretricii .  5.  The  ob¬ 
lique,  and  6.  The  TrochU atores ,  called  Amatorii 3  the  anterior 
COd(  (  fke  cry fla lime  humour  is  called  Aranea ,  and  the 

pofterior  coat  is  reckoned  a  part  of  the  Hyaloides  3  he  obierved 
the  nerves  that  entered  into  each  mufcle  of  the  eye. 

1  he  Feficulce  femnales  lie  like  wings  on  each  fide  of  the  Vafa 
dpferemia ,  immediately  above  the  proftate  glands,  and  take  their 
rile  n  jar  them 3  the  CapfulcC  feminales  are  no  other  than  the  Vafa 
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defer  entia  dilated,  immediately  above  the  proftate  glands  $  con 
mon  proffitutes  have  the  art  of  Hreightening  the  Vulva,  in  Coin 
by  inwardly  protruding  the  Os  coccygis ,  lo  as  thereby  to  heighte 
the  pleafure  of  copulation. 

Mar  chit  ti  oblerved  in  a  fubjefl,  that  the  fpermatic  arterj 
taking  its  origin  below  from  the  trunk  of  the  Arteria  magna ,  at 
cended,  and  paffed  over  the  emulgent  artery  5  the  Capful  a  fper 
matica  was  plainly  feen  perforated  to  the  Urethra,  and  likewif 
even  to  the  Veficulce  feminales ,  lo  as  ealilv  to  admit  a  probe  int 
the  Foramen ,  that  opens  into  the  Urethra ,  thro’  the  tu 
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bercle  in  the  neck  of  the  bladder,  or  the  caruncle  in  the  begin: 
ning  of  the  Urethra,  has  a  valve,  which  hinders  either  the  invo 
luntarydiicharge  of  the  Semen,  or  its  return  again  to  the  Capfuls 
Marchetti  affirmed,  he  never  found  any  Semen  in  the  profbatft 
glands,  nor  any  Foramina  to  difcharge  the  Semen  into  the  Ure 
thra  5  Mr.  Ray  is  of  a  different  opinion,  and  fup poles,  tha 
Semen  is  contained  in  thele  glands,  even  in  men  5  Marchetti  fup 
poles,  that  thefe  glands  were  deligned  to  comprefs  the  neck  o 
the  Vefica,  and  lo  contribute  to  a  lirongcr  ejaculation  $  at  the  ex 
tremity  of  the  Urethra,  or  Gians  ‘Penis,  the  canal  dilates  itfelf 
and  forms  a  Sinus,  in  which  if  a  Ifagnation  of  any  acrid  or  putric 
matter  happen,  whether  Semen  or  urine,  it  caules  exquilite  pain 
and  produces  pulfules :  The  yellow  Gonorrhoea ,  excites  very  vio¬ 
lent  pains. 

Marchetti  differed  the  mufcles  of  the  hand,  which  are 
1.  The  PJeltoides.  2.  The  Coracoids s,  which  ferve  to  raife  thf 
Humerus.  5.  The  Rotundus  major.  4.  The  Rotundas  minor 
which  deprefs  the  Humerus.  5.  The  Spinatus  inferior.  6.  Tht 
Spin  at  us  juperior.  7.  The  Infra-fcapularis ,  or  dDemerfus,  whicl 
are  fuppoied  to  move  the  Humerus  round.  8.  The  Sleeps,  chiePo 
remarkable  for  its  double  origin,  one  of  which  is  inferted  by  it 
tendon  into  the  Sinus  or  Foveola,  formed  in  the  head  of  the  O 
Humeri.  9.  The  Srachi&us,  which  bend  the  cubit.  10.  Thi 


Longus. 


9.  1  ne  nracm^us,  wmen  Denci  me  cuoir.  10. 

11.  The  Brevis ,  which  are  joined  together.  12.  The 
Anconeus ;  thefe  together  extend  the  cubit.  13.  The  6)uadra 
fiS.  14.  The  Peres,  which  are  called  the  Pronator es.  "Tj.  Th< 
Supinator  longus.  16.  The  Supinator  brevis.  17.  The  Palma 
ris,  expanded  over  the  whole  palm  of  the  hand.  18.  The  Flexo\ 
Carpi  externus.  19.  The  Flexor  Carpi  interims.  20.  Th 
Ext cn for  Carpi  externus.  21.  The  Ext en for  Carpi  interims 
The  Flexores  of  the  ffrffi  internode,  called  Lumbricales,  ari 
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ling  Pefhy  from  the  tendons  of  the  Flexores  of  the  fecond  inter 


node.  23.  The  Flexores  of  the  lecond  internode,  called  the  Per 
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for  at  i*  24.  The  Flexores  of  the  third  internode,  dik'd  CP  erf  or  an  - 
tes.  2  5.  The  AbduBor  o£  the  little  finger.  2 6.  The  AbduBor 
of  the  ring-finger.  27.  The  AbduBor  of  the  middle  finger. 
08.  The  AbduBor  of  the  fore-finger,  called  Indicator ,  a  very 
remarkable  muicle.  29.  The  AdduBor  of  the  fore-finger. 
50.  The  AdduBor  of  the  middle  finger.  31.  The  Adductor  oi 
the  ring- finger.  32.  The  AdduBor  of  the  little  finger 5  thole 
mufcles  crols  each  other,  and  are  called  Interofjei.  33.  The 
Flexor  of  the  firft  internode  of  the  thumb*  34.  The  Flexor  of 
the  fecond  internode,  which  may  be  divided  into  four  parts. 
3  5.  The  Adductor.  3 6.  The  AbduBor  of  the  thumb.  37.  The 
Flexor  ofthe  third  mternode.  38.  The  firft  Extenfor  of  the  thumb. 
39.  The  iecond  Extenfor  of  the  thumb.  40.  The  Extenfor es 
of  the  fingers,  which  envelope,  as  it  were,  each  joint. 

Marchetti  the  younger,  performed  the  operation  of  cutting  a 
child  out  of  the  womb  called  Partus  Cef areas  $  he  affirmed,  he 
extradled  a  child  which  lived  two  or  three  days,  out  of  the  mo¬ 
ther’s  womb,  after  fhe  was  dead  5  the  manner  of  the  operation  is 
as  follows ;  make  anincifion  on  one  fide,  or  on  that  fide  where  the 
child’s  head  is  found  to  lie,  but  obierve  to  keep  clear  of  the 
Linea  Alba ,  and  the  parts  near  it,  becaufe  of  the  tendons  of  the 
muicles,  which  all  meet  here,  and  the  difficulty  there  is-qf  their 
coaleicing  again,  if  cut ;  in  making  the  incifion  take  particular 
care  to  cut  gradually  and  gently,  for  fear  of  wounding  the  inrei- 
tmes5  and  when  you  have  perforated  all  the  mufcles  and  Perito¬ 
neum,  then  introduce  two  of  your  fingers,  and  raiie  up  all  the  laid 
mufcles  and  Peritoneum ,  and  cut,  diredling  your  fingers  upwards 
towards  the  knife  5  and  likewife  in  opening  the  Uterus ,  you  mud 
be  very  careful  not  to  wound  the  Foetus  5  and  after  extrafling  it, 
few  up  the  orifice,  by  paffing  a  needle  thro’  the  mufcles  and  mem¬ 
branes,  and  let  the  threads  be  connected  together  in  each  puncture^ 
the  Uterus  itfelf  is  by  no  means  to  he  fewed  up ;  after  this  make 
an  injection  into  the  Uterus  of  a  decodfion  of  Sanicula ,  Confoliday 
and  other  vulneraries,  as  alfo  of  the  roughed  wine  5  to  the  exter¬ 
nal  wound  of  the  Abdomen ,  firft  apply  pledgets  of  lint,  dipped 
in  the  whites  of  eggs,  and  then  planters,  as  Diapalma ,  &c.  but 
if  the  wound  comes  to  a  luppuration  put  a  tent  into  its  lower  part: 
Marchetti  affirmed,  he  could  never  obierve  the  OJja  Sepa¬ 

rated  in  child-birth  3  for  he  himlelf  had,  in  very  hard  labours, 
put  his  hand  upon  that  part,  and  yet  he  could  not  perceive  any 
feparation  or  oblongation  therein  5  there  Is  alfo  an  argument  from 
Hippocrates  againd  this  opinion,  taken  from  the  Callus ,  which 
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grows  between  broken  or  luxated  bones,  and  ever  after  hinde 
their  ieparation. 

In  a  hare,  which  was  differed,  the  Re  Slum  was  oblerved  of 
very  great  length,  with  large  PPiluhe  of  excrement  ;  Mr.  Ra 
calk-this  gut  (in  lo  far  as  it  Lad  no  Cellula)  ReFlum ,  tho’  indeec 
it  had  one  or  two  convolutions  5  the  Caecum  was  of  a  vaft  higne: 
and  length,  far  exceeding  the  Colon ,  and  full  of  F&ces  3  j  oft  a 
tne  entrance  into  it  out  of  the  Ileum ,  there  was  another  append i 
of  a  globular  figure  ;  its  coats  were  more  flefhy,  and  fuller  c 
veins  and  arteries  than  the  adjoining  C#cum,  it  had  alio  a  final 
round  hole ^ the  Caecum,  towards  its  further  extremity,  was  fmal 
round,  flefhy,  full  of  veflels,  and  red-coloured,  like  the  Jejunun 
in  men  ;  the  inner  coat  was  granulated,  and  that  upwards  of  fouu 
inches  in  length ,  the  fpleen  was  fmall  and  long,  and  thicker  a 
one  extremity,  it  had  no  gall-bladder  that  Mr.  Ray  could  dilcovei. 
(tno  in  another  hare  the  gall-bladder  was  mamfeftj  the  kidney,*, 
were  large,  and  the  left  higher  than  the  right,  the  Gland  <la 
renales  did  not  receive  their  veflels  from  the  emulgents,  but  from; 
large  veins,  that  on  each  lide  went  to  the  loins;  the  ftomach  was 
full  of  fir  chewed  fmall,  asMr.jR^y  luppoied,  from  its  fmell;  it  was 
a  female  hare,  and  had  long  Cornua  Uteri ,  but  was  not  pregnant, 
at  the  time  of  cutting  it  up;  it  feemed  to  have  inch  another 
cavity  under  the  tail,  above  the  Foramen  Ani>  as  Mr.  Ray  had 
oblerved  m  a  badger. 

Mr.  Ray  oblerved  in  a  mountain-hen  two  Appendices,  upwards 
of  naif  an  ell  long,  as  he  iuppnfes;  at  their  origin  from  the 
Re  Flu  m  for  three  or  four  inches,  they  are  reflecled  or  convolved; 
bur  in  the  iirfb  convolution  there  w;ere  no  F&ces  ;  then  they  moun¬ 
ted  upwards  near  the  ReFtum  on  each  flde,  and  were  very  large, 
and  full  of  Faeces  $  at  their  entrance,  where  they  adhere  to  the 
Retlum ,  they  have  as  it  were,  an  annular  mufcle,  or  fphindler ; 
the  liver  was  pretty  large,  divided  into  two  principal  lobes; 
Mr.  Ray  found  no  gall  bladder,  but  two  large  biliary  pores,  which 
by  different  orifices  not  far  diflant  from  each  other,  opened  into 
the  Duodenum ;  the  fpleen  was  fmall  and  triangular;  the  gizzard 
of  a  middle  flze,  and  mufcular,  and  its  inner  coat  in  lome  parts 
concreted  into  a  lubftance  almoft  as  hard  as  horn;  the  heart  was 
very  large;  in  the  gizzard  and  crop  were  found  the  tops  and  buds 
of  fir-leaves,  which  upon  opening  emitted  a  relinous  and 
grateful  fmell,  much  reicmbling  that  found  in  the  hate’s  ftomach 
above-mentioned. 
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Hydatides  inclofed  within  a  flony  Cruft  in  the  Kidney  of  a 
Sheeps  by  Mr.  Cowper.  Phil.  Tran£  N°  307.  p.  2304. 

MR.  Cowper  found  in  a  /beep’s  kidney  a  large  whitifh  body, 
inclining  to  yellow,  and  tinged  with  red,  as  it  lay  under  the 
membrane  of  the  kidney  3  it  was  very  hard,  as  is  uiual  in  animal 
petrifactions,  and  ■§  of  it  lay  hid  within  the  fubftance  of  the  kid¬ 
ney  3  it  was  inclofed  within  a  thick  hard  membrane,  that  could 
not  eafi ly  be  feparated  therefrom,  even  with  a  needle  fixed  at  the 
end  of  a  If  ick  3  the  branches  of  the  emulgent  veins  and  arteries, 
lay  between  it  and  the  dPelvis  of  the  kidney,  all  which  veftels  were 
lomewhat  compreffed  by  this  petrified  body  3  as  Mr.  Cowper  was 
picking  off  its  thick,  ftrong,  membranous  cafes,  he  found  the  nee¬ 
dle  flip  at  a  Imall  aperture  into  a  cavity,  by  which  lie  dil  cove  red, 
that  this  hard,  heavy,  petrified  body  was  hollow;  and  finding  a 
membranous  interffice  therein,  he  pulled  it  afunder,  and  found 
its  infide  divided  into  feveral  petrified  cells  of  irregul  at  figures, 
and  filled  with  Hydatides  of  various  fizes  and  fhapes. 

Jl  Defcription  of  the  Paedic ulus  Cacti  3  by  Sir  Robert  Sibbald. 

Phil.  Tranf.  N°  308.  p.  2314. 

TH  E  Redi  cuius  Cati  is  the  Balanus  Bulan#  cut  dam  Oceans 
feptentrionalis  adherens.  Lifter  Hift.  Conchil.  Bocconi  in 
his  Recherches  &  Obfervations  naturelles ,  was  the  tir ft  that  men¬ 
tioned  ir,  whole  defcription  of  the  fhell  is  better  than  the  figure, 
he  has  given  of  it:  The  iheil  according  to  Sir  Robert  Sibbald , 
approached  to  an  hexangular  figure,  confiding  of  one  valve, 
w  here  in  it  differed  from  all  the  Balani  he  had  feen  3  it  had  no 
ipiral  circumvolutions,  nor  .Apex,  but  opened  at  both  extremities  3 
the  orifice  of  its  upper  extremity  was  narrower,  and  thro"  it  the 
animal  exerts  its  Cirrhi  or  Brachia  3  the  orifice  of  the  lower  ex¬ 
tremity  was  much  broader,  and  therein  the  animal  lodged  3  the 
lower  is  divided,  as Bocconi  obferves,  into  18  lines,  that  are  rais’d, 

1 2  of  them  fimple  and  ltreighr,  and  the  other  6  branched  3  the 
laft  are  placed  in  luch  a  manner,  that  there  are  two  (freight  lines 
betwixt  each  of  them,  and  there  is  a  cavity  between  all  theie  lines, 
in  which  the  Cirrhi  or  arms  of  the  animal  are  probably  lodged, 
tho’  in  this  fubjedl  they  flood  in  the  middle  of  the  upper  part  of 
the  fhell,  with  their  extremities  contracled;  for  the  upper  orifice 
is  deeper  than  the  lower  3  and  there  is  an  aperture  from  the  under 
part  to  the  upper,  by  which  the  Cirrhi  mount  from  the  head  of 
the  animal  3  the  orifice  of  the  upner  part  is  narrow  below,  but 
Von,  V.  1.  X)  wide 
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wide  in  the  middle,  and  then  again  it  contrails  fomewhat  5  the 
body  of  the  jfhell  is  convex,  and  has  fix  divifions,  each  conufting 
of  four  protuberant  tubes,  which  are  narrower  at  the  upper  extre¬ 
mity,  but  become  fenfibly  wider  towards  the  lower  end  5  the 
outerrnoft  of  thele  tubes  are  narrow,  the  middle  tubes  are  broader,  r 
and  all  of  them  have  Stria  eroding  them  j  the  diftances  between 
their  parts  are  fmooth,  and  appear  hollow  $  their  fuperficies  are 
wider  at  the  top,  and  grow  fenfibly  narrower  towards  the  bottom;, 
all  the  tubes  are  hollow  on  the  infide,  forming  cavities  both  be¬ 
tween  the  fimpk  and  branched  lines,  which  compote  them  $  they  / 
aniefrom  the  orifice  in  the  middle  of  the  inner  part  of  the  fhell,. 
and  proceed  towards  the  fides,  the  branched  part  being  neared  the: 
fide  of  the /hell  5  in  the  upper  part  of  the  animal  itteff,  there  ap¬ 
peared  fomewhat  retembling  a  gaping  mouthy  both  the  upper  and 
lower  parts  were  femicircular,  but  narrower  towards  the  point  of! 
the  aperture  •  they  were  membranous,  and  took  their  rife  from" 
the  infide  of  the  fhell  5  the  upper  lip,  if  k  may  be  fo  called,  was 
altogether  membranous,  and  the  lower  teemed  to  be  of  an  ofte- 
ous  confidence  towards  the  fhell,  and  appeared  like  the  jDentes 
molar  es j  a  little  below  the  mouth  appeared  the  Cirrhi ,  which 
were  continued  to  the  reft  of  the  body  of  the  animal  5  Sir  Robert 
Sibbald  does  not  doubt,  but  that,  when  the  animal  is  alive,  the 
under  part  below  the  Cirrhi  referable*  the  under  part  of  the  Moli 
t-ujei  of  the  polypode  kind ;  this  relerobles  the  ‘Parenchyma  of  3 
fiuccinum ,  but  was  much  firmer,  and  when  fqueezed  it  yielded" 
a  fat  juke  5  it  was  white  oil  the  outfide,  but  biackifh  where  if 
adhered  to  the  fhell  5  it  was  all  contracted  within  the  under  part 

of  the  Itid!  whirTu  if  filler!  ♦  onimcil  uioc  17 \  m  i  s  i  K  '■>  f  pv  it  - 


which  it  filled  ^  the  animal  was  fomewhat  exficcated 
fo  that  Sir  Robert  could  not  perceive  any  diftinfHon  of  parte 
.therein,  the5  fomc  fuppofc  that  the  Vifcera  and  other  vefifels  mav 
be  traced  therein,  when  newly  taken  5  two  iinewy  bodies,  arof 
from  the 'fides  of  the  upper  part  of  the  fhell,  exa&ly  oppofite  to 
each  other,  ind  terminated  in  two  claws  5  and  by  thele  it  is  pro) 
bable  the  animal  flicks  to  any  thing,  and  by  them  it  adhered  tt 
the  whale  5  item  dilate  and  contrail  them  at  pie  alb  re :  Thi 
animal  is  a  new  lpecies  of  the  Polypus  kind,  which  teem 
to  be  peculiar  to  fame  lort  of  whales  in  the  leas  ad  jacent  to  Scot 
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An  Account  of  a  Hydrops  Ovarii*  &c.  by  Dr.  Douglafs.  Phil. 

Trani.  N°  308.  p.  2317. 

DR»  Douglafs  opened  the  body  of  a  woman,  of  27  years  of 
age,  who  died  the  third  day  after  delivery,  on  which  he 
made  the  following  remarks  :  1.  She  meafured  round  the  waift,  a 
yard  and  three  quarters,  and  from  the  Sc  r  obi  cuius  Cordis  to  the 
Os  ‘Pubis,  a  yard  and  a  quarter.  2.  All  the  cutaneous  veins  of 
the  Abdomen  were  of  a  very  unufual  and  extraordinary  bignds, 
and  very  much  diftended  with  blood  3  and  upon  opening  the 
largefl  of  them,  he  extraded  feveral  polypous  concretions.  3.  The 
Cut ic ul a  from  the  Umbilicus  downwards  appeared  rough,  and 
fcaly  to  the  naked  eye;  in  feveral  places  it  ieemed  mortified,  oc- 
cafioned,  probably,  by  the  fharpnefs  of  the  Serum,  that  continually 
ouzed  out  of  it,  when  fhe  icratched  the  little  pimples  or  wheals 
that  arole  on  its  iurface ;  thele  for  lb  me  time  were  wont  to  go  off 
without  any  Icar,  but  as  her  flrength  decayed,  they  became  mor¬ 
tified.  4,  The  external  integuments,  nn  all  the  Regio  epigafiri- 
ca,  were  very  thin,  there  appearing  little  or  no  far ;  but  from  the 
upper  part  of  the  Regio  umbilicalis,  down  to  the  Os  Pubis,  the 
ikin  was  almoft  f  an  inch  thick,  of  a  whitifh  colour  and  hard, 
fomeof  it  appearing  as  if  it  were  granulated,  caufed  by  iome  ob~ 
flrudions  m  the  milliary  glands  of  the  Ikin.  5.  The  fat  under 
this  part  of  the  fkin  was  upwards  of  an  inch  thick,  being  diftri- 
buted  into  feveral  lobules  of  an  irregular  figure,  and  lodged  in  lb 
many  cells,  adhering  to  the  Membrana  ad  ip  of  a,  which  in  this 
place  was  alfo  much  thicker  than  it  ufually  is  m  a  natural  Hare. 
6.  Her  thighs,  legs  and  feet  were  all  anaiarcous,  being  exceed¬ 
ingly  .swelled,  and  eafijy  retaining  any  impreflion  made  by  the 
fingers;  and  the  Dr.  was  told  by  her  nurfe,  that  fhe  uled  to  wet 
a  great  deal  of  lmnen  in  drying  up  the  water,  that  would  always 
iiTue  out  from  thefe  parts  on  the  leal!  rubbing,  yet  all  her  fuperior 
parts  were  exceedingly  emaciated.  7.  The  flefhy  part  of  the  ab¬ 
dominal  mufcles  was  much  extenuated  by  that  great  difte-nfion, 
yet  their  tendons  were  as  thick  as  uluaj,  and  . being  very  eafily  ie- 
parable  from  each  other,  the  Dr.  plainly  obierved,  that  the  tendon 
of  the  Obliquus  internus  adhered  cloiely  to  that  of  the  Lranfver- 
Jalis,  along  the  edge  of  the  Muf cuius  reft  us,  and  was  not  double 
as  Realdus  Columbus ,  and  all  anatom  ifts  after  him,  down  to 
■ Djemerbroeck  (who  was  firft  aware  of  this  miiiake)  have  main¬ 
tained;  however,  this  freight  mulcle  derives  the  lame  benefit 
rrotn  this  fituation,  being  hemmed  in,  as  it  were,  on  one  fide  by 
this  dole  ad hd  1  on.  and  on  the  other  fide  by  the  Lined  alba ,  as  if  it 

P  2  had 
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had  been  inclofed  between  the  two  fuppofed  tendons  of  the  O 
hqitus  afcendens  j  that  is,  it  is  much  ltrengthened  thereby,  i 
time  of  afling  ;  he  alio  obierved,  that  the  tendons  of  the  tw 
oblique  mufcles,  and  the  ffefhy  part  of  the  Dr  anfver falls,  betwee 
the  anterior  f  pine  of  the  Os  Ilium  and  the  'Pubis,  near  its  con 
rot  {fare,  did  inseparably  unite  with  each  other,  forming,  as 
were,  a  thick  and  hard  borer;  from  the  outfide  of  which,  thei 
was  continued  over  the  blood- vefLeis,  nerves  and  mufcles,  on  tl: 
fore-part  of  the  thigh ;  a  large  Ajponeurojis  which  braced  ther 
down,  the  two  Laming  of  the  membrane  of  the  Abdomen ,  bem 
expanded  on  its  infide  ;  now  this  border  is  what  authors  , call  th. 
Ligamentum  Pubis ,  and  what  Dr.  Douglas  in  his  Myographh 
Comparativa.  p.  5.  iuppofes  to  be  the  firm  union  of  the  tendons  < 
thele  three  abdominal  . mufcles  with  the  Peritonaeum .  8.  Havin 

perforated  the  Abdomen  in  the  moil  convenient  depending  part 
there  iffued  out  in  a  riling  ftream  with  great  impetuolity  aval 
quantity  of  flimy  vilcid  water,  in  colour  and  confidence  ver 
much  refembling  a  brown,  thick  and  ropy  fyrup;  this  water  mea 
lured  between  16  and  17  gallons,  befides  what  was  loft  on  th 
floor,  and  imbibed  by  fponges  and  linen  made  ufe  of  in  drying  1 
up.  A'  water  was  quite  emptied,  the  Dr.  at  firil  fup; 

pofed,  that  it  had  been  all  contained  in  a  duplicature  of  the  Peritc 
n  gum,  and  had  cauied  a  droply  m  that  membrane,  becaufe  nonec 
the  Vifeera  appeared;  foriniuch  a  cafe,  theDivhad  often  obferv’* 
that  the  inner  Lamella  of  that  membrane  of  the  Abdomen ,  bein? 
feparated  from  the  outer,  is  forced  inwards  by  the  weight  of  th 
water  upon  the  bowels,  to  which  it  clofely  adheres,  contra&im 
the  guts  and  mefentery  into  a  very  fmall  compafs;  but  upon  ■ 
narrower  view,  he  perceived,  that  the  thick  membrane  me  loft  n;: 
the  water,  could  be  eaftly  feparated  from  the  Vifeera ,  havin'; 
freed  it  from  its  adheftons  by  membranous  filaments  to  the  Peru 
Tongum,  and  by  blood-  veffels  to  the  Omentum ;  now,  this  bag 
reached  from  the  Pubis  to  the  midriff,  and  from  the  left  region  of 
the  loins  to  the  right ;  in  a  word,  it  filled  up  the  whole  cavity  o: 
the  Abdomen ,  diftending  her  belly  fo-  far,  that  a  plate  could  ea 
ftly  lie^upon  it,  when  flie  wasalive;  the  Dr.  having  gradually  fe- 
pa  h'  1 


which  in  the  other  tide  was  naturally  difpofed,  he  concluded,  that 
the  bag  was  nothing  hut  the  membrane  of  the  Ovarium ,  covering 
the  Ova ,  preternatu rally  thickened  anddiftended  by  the  collection 
of  the  above-mentioned  humour,  and  that  the  diftemper  was  2 

true 
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true  Hydrops  Ovarii  3  maimucli  as  all  tin's  vafi  quantity  of  water 
was  included  in  one  bag,  and  all  of  the  lame  colour  and  confif- 
tence.  to.  All  the -other  Vifcera  in  the  Abdomen  were  found, 
and  in  their  natural  date.  n.  In  both  cavities  of  the  Thorax 
there  was  contained  a  large  quantity  of  reddi/h  water.  12.  The 
liquor  in  the  '‘Pericardium  was  very  plentiful,  and  of  a  greeniili 
hue.  13.  The  right  lobe  of  the  lungs  adhered  to  the  membrane 
of  the  Thorax,  covering  the  upper  part  of  that  cavity,  but  the 
left  lobe  was  free  from  any  adhelion.  14.  In  the  left  ventricle 
the  Dr.  found  a  large  Toly  pus,  or  ferous  concretion,  of  a  round 
figure,  white  colour,  and  of  a  pretty  hard  confidence,  with  feve- 
rai  long  roots  of  a  red  colour,  which  extended  thro5  the  auricle, 
and  bulb  of  the  pulmonary  vein  into  its  neared  divarications  in 
the  lungs. 

The  Dr.  having  viewed  this  large  bag,  witlmtiie  Uterus  ap- 
pendcnt  to  it,  and  cut  off  below  the  orifice  of  Meatus  uri¬ 
naria  s,  oblerved,  1.  That  the  right  fpermatic  vem,  which  opens 
into  the  Cava  a  little  below  the  emulgent,  was  three  times  larger 
than  the  left  3  and  from  a  little  above  the  Ovarium  if  was  con¬ 
tinued,  without  any  divifton  to  its  termination.  2.  The  right 
Ovarium  was  in  a  very  natural  date  3  the  Cicatrix  or  Caruncula , 
whence  the  fecundated  Ovulum  had  dropped,  was  ft  ill  remain¬ 
ing,  and  the  blood-veflels  were  ramified  upon  this  Teflis ,  in  a 
very  agreeable  manner.  3.  The  Tuba  Fallopian  a  with  its  Fim¬ 
bria,  were  all  in  a  natural  date.  4.  The  diameter  of  the  left 
fpermatic  vein,  which  opens  into  the  emulgent  of  that  fide,  was 
imaller  than  ordinary ;  and  from  the  extraordinary  narrownefs  of 
the  bore  of  this  vefTel  we  may  affign  a  probable  cauie  of  this 
watery  fwelling  3  for  the  blood  being  retarded  in  its  reflux  to  the 
heart,  a  great  deal  of  Serum ,  or  Lymph  a ,  by  reafon  of  its  flow 
return,  mud  needs  be  thrown  off  upon  the  Ovarium,.,  already  in- 
difpofed,  whence  the  gradual  increase  of  the  tumour  proceeded, 

5.  The  twd  fpermatic  arteries  were  contorted  and  full  of  wind¬ 
ings  from  their  meeting  with  the  veins,  to  the  Oyavia  &  Tukue. 

6.  A  little  below  the  kidneys,  each  artery  lent  out  a  branch, 
which  was  iod  in  the  ‘Peritoneum,  and  fatty 'membrane  of  the 
kidney  3  and  from  the  fame  places,  the  veins  received  two  conft- 
derahle  branches.  7.  One  of  the  arteries  went  off  by  a  narrow 
orifice  from  the- fide  of  the  Aorta,  and  theother  aroie  from  its 
middle,  a  little  below  the  ftrd.  8.  Between  the  bag  and  the 

/  ^  .  „  ,,o 

Vterus  all  thde  ve dels  Were  much  dilated,  forming  leveral  cir¬ 
cumvolutions  upon  the  * Peritonaeum ,  called  in  this  place  the  Li¬ 
gament  um  latum  Uteri,  p.  The  left  Tuba  Failopiana  was  only 

remark- 
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remarkable  in  its  being  much  longer  and  larger  than  ufual 
io.  In  the  bag,  which  was  nothing  but  the  membrane  called 
‘Dartos,  that  covers  all  the  veficular  glands  of  which  the  Ova¬ 
rium  confills;  he  observed  feveral  little  bladders  of  different 
lizes,  and  diftincl  froth  each  other,  which  contained  a  limpid), 
ot  clear  filmy  Serumt  in  colour  and  confidence  like  a  mucilage 
of  the  Semen  Cydoniprum ,  and  thefe  were  either  hydatical  tu¬ 
mours  only,  or  the  Ova  themlelvcs  diftended  5  this  liquor  was.?, 
by  a  flow  heat,  hardened  into  the  confidence  and  colour  of  the; 
white  of  an  egg.  %  1.  All  the  Fundus  Uteri  was  about  an  inchi 
and  f  thick, _  but  near  the  Collum  minus  it  became  fomewhatt 
thinner  y  which  was  owing  to  the  didention  of  its  fpongy  and  ve- 
ficular  fubftince,  by  the  blood  in  the  veffels  running  thro’ it  im 
various  meanders;  io  that  when  it  was  cut,  it  very  much  refem- 
bled  tlie  iubdance  of  the  lungs.  12,  Upon  wiping  the  innerr 
membrane  of  the  Uterus  with  a  fponge,  the  Dr.  obferved  feveral] 
ira all  eminendes,  which  he  took  to  "be  the  glands  mentioned  by. 
Malphigius ,  that  feparate  an  humour  to  lubricate  and  moiden  its 
cavity.  13.  On  the  upper  part  of  the  Fundus  uteri  he  obferv’d 
a  great  number  of  fmall  veffels,  like  ilender  filaments  or  threads, 
running  off  from  its  membrane,  and  terminating  in  a  reddifh 
and  loft  fpongy  fort  of  fubfknce,  not  unlike  the  Uvula ,  abating 
Its  colour,  which  hung  down  from  that  fide  of  the  Uterus  in 
form  of  a  nipple  5  tilde  perhaps,  are  the  veffels,  which  accord¬ 
ing  to  Come,  do  feparate  and  fecern  the  matter  of  the  Lochia: 
and  Menfes ,  for  they  are  vifible  only  at  thofe  times.  14.  Near 
the  origin  of  the  Fubcf,  he  perceived  two  tubercles,  or  little 
bunchings,  about  the  bignefs  of  .a  nut,  to  which,  perhaps,  the 
‘Placenta  was  fattened,  and  to  theie  adhered  Ieveral  glands  of  a* 
black iCh.  colour,  and  different  fizes.  15.  The  Collum  minus  was-, 
com  poled  as  it  were,  of  two  Labia ,  the  upper  molt  was  the  molt: 
protuberant,  and  upon  it  he  obferved  ieveral  fmall  glands,  out  of 
yhich  upon  com  predion,  iffued  a  vifcid  clear  liquor,  laid  to  leaf 
up  this  part,  in  time  pf  pregnancy  5  the  lower  Labium  was 
longer  and  thinner,  with  edges  cut,  or  indented  in  feveral. 
places.  16.  I  lie  Rugce  in  the  lower  part  of  the  Vagina  run  as 
they  are  commonly  rep  re  fen  ted,  but  thefe  in  the  upper  part  had: 
a  quite  different  courle  as  in  Plate  I.  Fig.  2.  17.  Near  the  ori¬ 

fice  of  the  Meatus  urinarius ,  two  veryw  large  caruncles  were  ob¬ 
it  rvable,  fhaped  like  a  mulberry. 

in  the  next  place  the  Dr.  relates  the  fymptoms  of  her  big 
belly,  and  the  method  tiled  for  her  recovery  :  Not  long  after  this 
woman  had  laid  in  of  her  find  child,  fhe  had  a  violent  blow 
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upon  the  left  fide  of  her  belly,  very  painful  for  the  time,  bur  in 
two  or  three  days,  upon  keeping  herlelf  quiet  in  bed,  the  pain 
and  anguifh  went  off;  about  two  months  after,  fhe  began  to  feel 
ioine  little  pain  in  the  left  hypogaftric  region,  where  fhe  had 
received  the  blow;  and  (he  oblerved  that  fide  of  her  belly  to 
grow  confiderabiy  bigger  than  the  other;  thele  pains  increaled 
more  and  more,  till  they  became  very  violent;  but  upon  concep¬ 
tion,  which  was  thrree  months  after  fhe  was  firft  afiiibled  with 
them,  they  went  off,  and  her  belly  fwell’d  gradually,  as  is  uliial 
in  pregnancy,  having  no  other  fymptoms,  but  what  are  incident 
to  that  ftate,  only  ihe  was  much  bigger  than  ordinary  ;  and  on 
that  account  ihe  forbore  the  ufe  of  medicines,  which  poffibly 
might  have  been  of  l'ervice  in  the  beginning  of  her  diltemper, 
bad  fhe  been  well  aware  of  her  danger;  after  her  delivery,  the 
fwelling  and  bulk  of  her  belly  continued  much  the  lame,  as  be¬ 
fore  the  birth,  only  upon  a  plentiful  evacuation  of  the  Lochia, 
it  decreafed  a  little;  when  her  month  was  up,  fhe  adviied  with 
leveral  phyficians,  apothecaries,  &c.  who  us’d  emetics,  ftrong 
cathartics,  diuretic  diet- drinks,  and  all  the  medicines  commonly 
ufed  in  a  droply,  her  fuppofed  cafe ;  all  the  effect  they  had, 
was  to  prevent  the  farther  increale  of  the  fwelling,  while  ihe 
uled  them ;  but  after  fine  entirely  left  them  off,  the  tumour  in- 
created  very  remarkably;  thus  fhe  continued  about  a  year,  and 
then  fhe  conceived  again,  as  fhe  fufpebled  by  the  ftoppage  of  her 
Metifes ,  which  were  always  very  regular,  but  at  iuch  a  time ; 
her  appetite  was  always  good,  fhe  never  was  very  thirfty,  and  lb 
drank  but  little;  fhe  made  water  freely  and  in  a  large  quantity, 
without  any  of  the  fymptoms  of  an  Afcites ,  excepting  the  fwel¬ 
ling  of  her  belly  ;  only  when  fhe  was  half  gone  with  child, 
her  legs  began  to  lwell  and  pit,  growing  very  big  all  of  a  hid¬ 
den;  from  which  and  likewile  from  her  belly,  there  would  often 
iffue  out  a  great  deal  of  a  watery  humour  upon  rubbing,  as  has 
been  already  oblerved;  efpecially  if  ihe  icratched  the  little  pim¬ 
ples,  that  would  often  ante  in  thole  parts  ;  about  this  time,  Ihe 
began  to  be  afHibled  with  a  difficulty  of  breathing,  with  a  violent 
trembling  and  palpitation  of  the  heart,  and  to  be  often  lubjebt 
to  deep  and  involuntary  fighings  ;  fhe  could  not  lie  down,  but 
was  obliged  to  deep  in  a  fitting  pofturc,  for  fear  of  being  choak’d ; 
Now,  Dr.  Douglas  thinks  it  probable,  that  all  thele  lymproms 
proceeded  from  the  large  quantity  of  water  contained  in  the  ca¬ 
vities  of  the  Thorax  and  1 Pericardium ;  which  doubtiels  did 
more  effectually  haften  her  end,  than  the  bignels  of  her  belly, 
with  which  fhe  might  have  lived  feveral  years. 


In 
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In  Plate  I.  Fig.  i.  represents  the  Glandule  renales ,  the  Uterus^ 
with  the  parts  belonging  to  it,  and  the  large  bag  or  membrane  of 
the  Ovarium  preternaturally  diftended  5  a  the  Glandula  renalis 
on  the  right  fide-  b  an  eminence  or  riling  in  its  middle  5  c  a  vein 
that  runs  from  it  to  the  Cava ;  d  the  Glandula  renalis  on  the  left 
fide  5  e  a  Sulcus  or  furrow  in  its  middle  3  f  a  vein  running  from 
it  to  the  emu! gent  ;  g  a  Imall  vein  that  comes  from  the  dia¬ 
phragm,  and  opens  into  this  vein,  before  it  leaves  the  gland  - 
bio  two  fm all  arteries  from  the  Porta ;  ii  two  nervous  twigs 
from  one  of  the  mtercofial  'Plexus’  s  5  A  A  the  kidneys ;  BB  the 
ureters  cut  off*  C  the  Cava  cut  off 5  I)  its  diviiion  into  the  Rami 
iliaci  5  E  E  the  internal  branches  into  which  the  hypogailrics 
open  3  F  F  the  emulgent  veins;  G  the  Porta  cut  oft  ;  H  its  di~ 
vifion  into  the  iliacs ;  II  its  internal  branches,  which  are  ipread 
upon  the  Uterus ;  K  K  the  external  iliacs  of  both  veffels;  LL  the 
emu!  gent  arteries  ;  M  M  the  fpermatic  veins;  N  KIN  the  iper- 
matic  arteries,  very  much  contorted  m  their  progrds,  that  on  the 
right  fide  being  cutoff;  O  the  union  of  the  branches  of  the  fper¬ 
matic  vein  on  the  right  fide;  P  the  right  Ovarium ,  with  ramifi¬ 
cations  of  blood- vefe  Is  on  its  outer  membrane;  fib  the  right  "Juba, 
q  its  Fimbria ;  R.  the  Fub  a  on  the  left  fide,  with  its  Fimbria  ad¬ 
hering  to  the  large  bag ;  SSS  the  membrane  of  the  left  Ovarium , 
diftended  to  a  vaft  bigneis,  with  the  ramifications  of  blood -veffels 
thereon;  T  fome  of  the  Ovula  grown  big;  W  iome  hyda- 
tidal  tumours  on  the  infide  of  the  large  bag;  VVV  the  Liga¬ 
ment  ad  at  a  ;  U  the  Fundus  Uteri ;  XX  the  Ligament  a  rot  uma, 
the  membrane  that  covers  them  being  laid  open,  m  order  to  ifiew 
'  the  veffels  of  which  they  are  compoied  ;  Y  the  Vagina  cut  oft; 
Zi  the  Vefica  urinaria ;  *.  *  a  final!  artery  and  vein  on  each  fide, 
the  fir  ft  going  off  from  the  fpermatic,  is  ipread  upon  the  Mem- 
branajMpofa  and  Peritoneum  under  the  kidney;  the  latter 
bringing  back  the  blood  from  theft  parts,  opens  into  the  fpermatic 
vein,"  Fig.  2.  .(hews  the  Vagina  and  Uterus  cut  open;  AAA  the 
Fundus  Uteri  laid  open,  and  its  fides  folded  back  to  ihew  its  in¬ 
ternal  fpongy  fub  fiance,  with  the  orifices  of  the  hyfteric  v  die  Is ; 
2  2  the  glands  appearing  on  the  inner  membrane  of  the  Uterus , 

3  the  Imall  veffels,  by  which  the  Lochia ,  Ac.  are  leparated  ; 
4  a  loft  fub  ft  a  nee,  hanging  down  from  the  upper  part  of  the 
Uretus ,  in  which  the  aforeiaid  veffels  terminate;  5  two  tubercles 
ieated  near  the  origin  of  the  Tube,  to  which  the'  Placenta  ad¬ 
hered  ;  BB  the  Vagina  laid  open;,  6  6  the  two  Labia  of  the 
Colktm  minus ;  7  7  ieveral  imall  glands  placed  on  the  upper  La¬ 
bium  ;  8  the  courfe  of  the  Ruge,  on  the  upper  fide  of  the  Vagina ; 

9  9  their 
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),  9  their  dire&ion  on  the  under  fide  of  that  part;  io,  io  two 
orbicular  fub fiances,  near  the  orifice  of  the  Meatus  urina - 
rius . 

An  Experiment  Jhewing  the  extraordinary  Ele&ricity  of  Glafs, 
produce  able  on  a  j "mart  Attrition,  %3c.  by  Mr.  Francis  Hauki- 
bee.  Phil,  Tranfi  N°  308.  p.2327. 

MR.  Hauksbee  took  a  hollow  tube  of  fine  dint  glafs,  about 
an  inch  in  diameter,  and  30  inches  long,  and  after  rub¬ 
bing  it  pretty  imartly  with  paper,  till  it  acquired  fome  degree  of 
neat,  he  then  held  it  towards  fome  pieces  of  leaf brais,  and  as 
[bon  as  the  effluvia  of  the  glafs  reached  them,  they  were  luddenly 
put  into  motion*  flying  towards  the  tube,  even  at  9  or  10  inches 
diitance  3  and  it  feemed  by  how  much  hotter  the  tube  was  made 
->y  rubbing,  it  would  attract  at  the  greater  diltance;  but  that  it 
would  do  lo  to  any  degree  of  heat,  Mr.  Hauksbee  could  not  de- 
ermine  3  and  what  was  farther  obiervable,  was,  that  fometimes 
he  bodies  attrabfed  would  adhere  to  the  tube,  and  there  remain 
it  reft  3  fometimes  they  would  be  thrown  violently  from  it  to  a 
?ood  diftance  3  fometimes  in  their  moving  towards  the  glafs,  at 
uther  times  even  on  their  touching  it,  they  would  be  fuddenly  re¬ 
pelled  to  the  diftance  of  four  or  five  inches,  repeating  the  lame 
everal  times  with  great  velocity  in  a  very  furprifing  manner  ; 
fometimes  the  bodies  attracted  would  move  but  flowly  towards 
he  tube,  at  other  times  they  would  remain  iuipended  for  feme 
ittle  time  between  the  glals  and  the  table,  on  which  the  brais  - 
eaf  was  laid  3  and  fometimes  they  would  leem  to  Aide  along 
he  fides  of  the  glafs  without  touching  it  3  all  thefe  Phenomena 
Mr.  Hauksbee  obfervedat  ieveral  times,  and  he  found  them  in  a 
*rea.t  mealure  agreeable  to  this  account,  tho’  the  force  and  vigour 
)f  the  effluvia  is  fometimes  lels,  than  what  it  is  at  other  times; 
vhich  feemed  to  him  to  proceed  from  the  different  temperature 
)f  the  air  at  the  time  when  the  experiments  arc  made  3  for  when 
t  happens  that  a  great  many  humid  particles  fwirn  in  the  air,  no 
ioubt,  the  refiftance  of  iuch  particles  muff  very  much  impede 
he  force  and  extent  of  the  effluvia  3  or  they  may  fuddenly  con- 
ienie  on  the  warm  tube,  and  thereby  hinder  or  choak  the  p  adage 
d  the  effluvia  3  for  he  found  that  moiflnels  was  at  all  times  .in- 
:onfiltent  w;ith  trials  of  this  nature;  befides  the  quality  of  the 
•fflu  via  leems  to  be  fuch,  that  Mr.  Hauksbee  could  not,  with  all 
lis  endeavours,  caule  them  to  affeci  one  of  the  above-mentioned 
>odies  thro’  a  piece  of  fine  muflin,  tho’  it  was  held  very  near 
he  tube,  and  yet  at  the  fame  time  they  would  attract  or  give  mo- 
Yol.  V,  1.  E  ,  tion 
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tion  to  the  fame  body  at  three  or  four  times  that  didance,  when 
the  muflin  did  not  interpole;  moreover,  Mr.  Hauksbee  could  not 
tell,  but  that  the  coldnels  of  the  air  at  the  fame  time  might  con¬ 
cur  5  for  when  he  firft  made  this  experiment,  it  was  fummer  time 
and  dry  weather,  and  then  it  feemed  to  fucceed  fome  what  better, 
than  it  did  afterwards :  But  to  proceed,  when  the  glafs  became 
hotted  by  the  greateft  attrition,  it  then  emitted  fuch  a  quantity 
of  effluvia,  as  not  only  to  produce  the  abovementioned  effeCf,, 
but  when  nearly  applied  to  the  face,  or  any  tender  part  of  the 
body,  to  be  feniibly  felt,  as  if  tbe  points  of  a  conliderable  num¬ 
ber  of  weak  hairs  ai&Cied  the  part :  Mr.  Hauksbee  attempted  a 
difcovery  of  the  figure  of  their  motion,  by  bringing  the  fricatedi 
tube  near  the  flame  of  a  candle,  fmoke,  fleam,  dull,  and  the: 
fnrfaces  of  liquids,  but  without  any  fucccls  3  and  this  Mr.  Hauks¬ 
bee  entirely  attributed  to  the  reafon  above-mentioned  3  viz.  the: 
iudden  condenfation  of  the  humid  effluvia  on  the  warm  glafs  *  foo 
that  the  oleaginous  quality  of  the  flame  and  fmoke,  the  moift-: 
nefs  of  the  fleam,  the  Imalinefs  of  the  dull,  or  effluvia  of  the. 
liquids,  would  immediately  adhere  to  all  the  parts  of  the  fricatetil 
tube,  as  it  was  brought  within  their  fpheres  of  activity,  prevent: 
log  the  operation  of  its  effluvia,  which  then  feemed  to  be  flop-' 
pea,  or  retired  within  itfelf,  and  required  a  new  attrition  to  give, 
it  vent;  what  next  occurred  in  this  experiment  was,  that  upon- 
exhaulting  the  air  from  the  tube,  tho’  a  like  attrition  or  greater: 
was  given  it  than  before,  yet  very  little  of  the  effluvia  could  hoc 
dilcover’d,  from  any  motion  given  the  leaf-brais,  notwithftandl 
ing  it  was  held  within  a  quarter  of  the  diftance,  at  which  in 
had  been  attracted  before ;  after  this  had  been  continued  fo  r 
fome  time,  with  little  fuccefs,  becaufe,  fmall  particles  of  the: 
leafebrais,  ’where  the  tube  was  held  near,  and  at  the  fam  e 
time  very  warm,  had  a  motion  given  them;  but  not  to  b:e 
compared  with  what  it  had,  when  the  experiment  was  made 
without  exhaufling  the  air  ;  befides,  Mr.  Hauksbee  did  not  dout.  1 
but,  that  iome  fmall  quantity  of  air  might  remain  in  the  tube  , 
and  fo  the  attraction  might  continue  in  proportion  to  the  quantity 
of  the  remaining  air;  or  the  heat  produced  upon  the  fmart  attri¬ 
tion  of  the  tube,  as  well  in  this  as  in  other  experiments,  mighl  i 
fupply  the  effeft  and  fpace  of  luch  a  quantity  of  air  ;  upon  r< 
admitting  the  air,  it  was  obfervable,  that  before  any  new  attritic  1 
was  given  the  tube,  or  before  it  was  removed  from  the  politic  1 
and  diftance  it  was  held  at  when  in  Vacuo ,  feveral  of  the  above 
mentioned  bodies,  at  reft  as  to  appearance,  began  fuddenly  in 
move  and  were  loixie  of  them  attraCfcd  towards  the  tube,  whic.  i 
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upraafrefliattrinon,  recovered  its  ele&rical  quality,  as  vigorous 
as  at  firft : :  Upon  the  attrition  of  the  tube  in  the  dark,  it  was  very 
obfervable,  that  when  the  glafs  became  warm,  a  light  would  con¬ 
tinually  follow  tne  motion  of  the  hand  backwards  and  forwards  -  and 
at  the  lame  time,  if  another  hand  was  held  near  the  tube,  a  iVdit 
would  be  feen  to  break  from  it  with  a  noife,  much  like  the  crack¬ 
ling  of  a  green  leaf  in  the  fire,  but  not  fo  loud  •  tho’  when  the 
experiment  has  been  very  iilentJy  made,  Mr.  Hauksbee  has  heard 
ieveral  cracks  at  feven  or  eight  foot  diftance,  or  more  5  when  any 

ung  elie,  befides  tne  hand  was  brought  near  it,  tho’  it  did  not 

touch  it,  a  light  would  fix  upon  it,  as  Mr.  Hauksbee  tried  with 

gold,  filver,  brals,  ivory,  wood,  &c.  yielding  much  the  fame 

appearance  as  tne  hand  5  but  after  the  glafs  came  to  be  exhaufted 

°  air,  upon  the  fint  attrition,  a  much  larger  light  endued 

which  appeared  entirely  within  the  tube  •  only  upon  the  attrition 

of  the  un  exha  lifted  tube,  on  its  outfide  5  but  in  the  former  cafe 

l  e  tu?c  eeme^  t0  quality  of  giving  a  light  to  a  body 

brought  near  it.  0  J 

Mr.  Hauksbee,  upon  trying  a  folid  tube,  about  the  fame  b U- 
neis  and  of  tne  fame  metal  with  the  other,  found  no  great  diffe¬ 
rence  in  its  operations,  only  its  effluvia  feemed  to  continue  a  little 
longer,  but  he  could  not  difcover,  that  it  attracted  at  a  greater 
liftance  than  the  other  did  :  He  took  a  little  lamp-black,  and 
frying  it  on  a  paper  before  the  fire,  and  rubbing  the  tube  till  it 
vas  warm,  and  then  holding  it  near  the  lamp  black,  it  was  an 
igreeable  fight  to  behold  the  brifk  agitation  of  a  great  number  of 
itrle  bodies,  feeming  to  afcend  and  defcend  promifcuoufly  with 
^reat  velocity  5  and  it  was  furprifing  to  obferve  bodies  fo  light 
njpecte ,  and  which  with  their  proper  gravity  falling  on  paper, 
vouid  make  no  lenfib’e  noife,  return  with  inch  force  from  the 
ube,  that  tneir  ftriking  the  paper  was  very  audible. 

Mr  .Hauksbee  procured  a  glals  nearly  cylindrical,  about  7  inches 
n  length,  and  as  many  in  diameter  5  it  was  putdnto  morion  by  a  ma- 
hme  of  a  new  contrivance  5  its  axis  lay  parallel  to  the  horizon,  as 
?  the  hker  experiments  formerly  made,  it  was  perpendicular 
hereto  •  after  this  cylinder  was  exhaufted  oF  air,  and  put  into 
notion  by  a  wheel,  it  fucceeded  with  reipecho  the  light  produced 
pon  its  attrition,  as  in  the  experiments  above-mentioned  5  but 
/hen  all  the  air  was  re-admitted,  and  the  attrition  and  motion  com 
mue  as  at  hi  ft,  it  was  very  furprifing  to  behold,  from  the  point  of 
ne  s  finger  to  the  glafs,  a  ftrong  light,  which  began  fir  ft  at  the 
nger,  and  feem  d  to  gravitate  thereon,  being  ienfibly  felt  there, 

10  the  moving  body  was  not  within  half  an  inch  of  it  5  this  light 
emd  t0  from  the  glals,  with  a  coniiderable  noife,  (not 

U  2  much 
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much  unlike  that  of  wheeling,  but  fmarter)aud  was  eafily  dift 
tinguilhable  from  that  made  by  the  operation  of  rhe  engine, 
which  was  coniidexable ,  this  experiment  having  been  made  ins 
the  dark,  Mr.  Haukshee  tried  whether  it  would  exhibit  any 
phenomenon  by  day  light  5  accordingly,  in  the  afternoon  between 
two  and  three  o’clock,  in  a  very  light  room,  immediately  after 
the  attrition  was  made  on  the  moving  glafs,  and  the  finger 
brought  near  it  as  before,  he  obferved  a  pure  purple  light  very 
viflbly,  extending  itielf  from  the  finger  to  the  cylinder,  and! 
accomponied  with  the  above-mention ’d  noife;  this  experimentt 
Mr.  Haukshee  repeated  leveral  times  at  different  hours,  and  with) 
the  like  fuccels,  being  always  made  with  a  glafs  un-exhaufted  of 
air  5  as  to  the  eleClricity  of  this  body  upon  the  ufual  motion  and 
attrition  given  it,  he  did  not  find,  that  it  exceeded  in  that  qua¬ 
lity,  what  he  has  already  related  in  former  experiments :  Mrr 
Haukske  then  took  a  piece  of  fine  muffin,  which  was  few’d  too 
two  wires,  bent  arch-wile,  fo  as  to  lurround  the  upper  furface  of 
the  glafs,  almoft  four  inches  diflant  from  it  3  he  broke  the  thread? 
of  the  mull  in,  to  make  it  as  ragged  as  he  could  (  for  he  found 
that  final!  and  light  bodies  are  moil  apt  to  be  effected  by  the 
effluvia  of  glafs)  then  the  motion  and  attrition  being  given  the 
glafs,  it  was  an  agreeable  fight  to  lee  a  great  number  of  fimal 
ipecksof  light  every  where  on  the  extremities  of  the  torn  thread 
which  refembled  lo  many  little  liars,  oblervable  thro’  a  goocd 
tcldcope,  in  the  Via  kiuiea  5  and-  the  whole  was  attended  witl 
fiuch  a  whitenefis,  by  the  fmall  light  proceeding  from  them,  as  i-is 
fieen  in  that  part  of  the  hemilphere  with  the  naked  eye  3  after  that  , 
Mr.  Haukshee  tried  whether  the  addition  of  heat,  by  placing  .  .1 
red  hot  iron  juft  under  the  moving  glafs,  would  add  to  th  t 
appearance  of  light,  but  he  found  it  ineffectual,  without  th 
attrition  of  his  hand,  ,  and  even  with  it,  he  could  djfcover  n 
greater  effect,  than  if  there  had  been  no  fuch  red  hot  iron,  bop 
with  the  exhauftecl  and  unexhaufted  glafs:  Mr.  Haukshee  hav 
ing  always  oblerv’d  that  light  bodies,  brought  near  any  part  w 
the  fricared  cylinder,  would_  to  appearance  be  equally  attraCh 
or  gravitate,  contriv’d  a  lemi-circle  of  wire,  which  he  could  fa 
ten  at  a  determinate  diftance,  environing  the  upper  furface  of  tl 
cylinder,  at  four  or  five  inches  diftance  from  it*  round  this  wit  ¬ 
he  t wilted  fome  pack-thread,  by  which  means  he  could  wit  I 
ease  hang  the  threads  at  nearly  pretty  equal  di fiances,  the  low- 
extremities  of  which  reach’d  within  ids  than  an  inch  of  tl 
cylinder,  when  directed  towards  its  center,  but  when  at  liberty 
they  appeared  as  in  Fig.  r.  Plate  II.  And  when  the  cylind  t 
was  turn’d  round  pretty  iwiftly,  the  threads  would  appear  in  t:r 

agitate 
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agitated  air,  as  in  Fig.  2.  but  when  he  applied  his  hand  on  the 
lower  part  of  the  cylinder  the  threads  w;ould  reprefent  a  form 
like  Fig.  3.  and  from  all  parts  fee m  to  gravitate,  and  be  attrac¬ 
ted  in  a  diredf  line  towards  the  center  of  the  moving  body,  buf¬ 
fering  no  inconvenience  or  diforder  of  pofition  frpm  the  wind 
cauied  by  the  rapidity  of  the  motion  3  and  by  /hiding  the 
attrition,  he  could  draw  them  in  a  line  towards  either  extremity 
of  the  cylinder,  yet  dill  pointing  towards  its  axis  3  and  when 
he  revers’d  the  wire  with  the  threads,  that  is,  cncompaflfed 
on  the  under  part  of  the  cylinder,  as  he  had  done  before  the  upper, 
it  anlwered  exa£Hy  the  fame,  all  the  threads  pointing  towards 
its  axis,  as  in  Fig.  4.  He  likewiie  gave  a  motion  to  the  fame 
cylinder  in  a  perpendicular  pofition,  by  which  means  he  had  the 
opportunity  of  placing  a  hoop-wire  horizontally,  with  threads 
as  before,  leaving  only  one  fmall  part  expos’d  between  them  for 
the  touch  of  his  fingers  5  yet  the  threads,  upon  his  giving  a  mo¬ 
tion  and  attrition  to  the  cylinder,  elevated  themlelves  from  their 
hanging  pofition,  making  an  horizontal  plane  all  round,  and 
directing  their  loole  extremities  to  the  axis  of  the  cylinder,  as 
in  the  former  3  now,  how  far  this  experiment  may  fierve  to 
explain  the  nature  of  eledlricity,  magnetilm  or  the  gravitation  of 
bodies,  Mr.  Hauksbee  leaves  others  to  determine. 


An  Account  of  a  Storm  of  Rain  that  fell  at  Denbeigh  in 
Wales.  Phil.  Tranf.  N°  308.  p.  2342* 

UPON  Tuejday  the  16th  of  July  1706,  about  8  o’clock  in 
the  morning,  it  began  to  rain  in  and  about  'Denbligh,  and 
continued  inceffantly  for  30  hours,  but  not  very  violently  till 
about  three  or  four  o’clock  on  Wednefday  morning,  when  it  rain’d 
lbmewhat  fader,  attended  with  a  terrible  noife,  like  thunder, 
with  lo me  flafhes  of  lightning,  and  a  boiderous  wind  3  about 
break  of  day  the  ram  and  wind  began  gradually  to  abate  every 
hour,  till  one  or  two  o’clock  in  the  afternoon,  and  then  it  per¬ 
fectly  ceas’d,  and  the  air  became  clear  and  lbmewhat  calm  3  on 
‘luefday  the  wind  blew  lourh  wed,  hut  on  Wednefday  it  was 
come  to  the  north-wed  3  the  eflfeCls  of  this  great  dorm  were  dif 
mal  3  for  it  cauied  the  overflowing  of  all  the  rivers  in  Denbeigh - 
fiire.,  Flint [hire  and  Merioneth  ft  ire,  &c.  which  ipoifd  a 
great  deal  of  corn,  and  carried  off  all  the  hay  that  was 
mow’d  down,  near  the  banks  of  the  rivers  in  inch  vad  quantities, 
that  it  choaked  the  arches  and  inlets  of  the  bridges,  and 
broke  down  a  dozen  large  ones  3  oaks  and  other  large  trees 
were  rooted  up  and  iwept  away,  with  feveral  quick-let' hedges, 

and 
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and  feme  quillets,  by  the  fide  of  the  river  Elwy  were  fo  cover’d 
with  ftones  and  gravel,  that  the  owners  could  not  well  tell, 
whereabouts  their  hedges  and  land-marks  flood,  and  this  river 
altered  its  channel  in  fome  places  ;  two  or  three  rivulets,  that 
conveyed  water  to  fome  mills,  were  choaked  up  with  Hones  and 
gravel :  It  was  affirmed  by  feveral  people,  that  the  great  floods 
were  not  lb  much  the  effe£ls  of  the  rain,  as  the  breaking  out  of  a 
vail  number  ot  fprings  in  Inch  places,  as  they  were  never  known 
to  flow  from  before  5  in  the  town  of  tDenbeigh  a  great  many  broke 
out  in  the  houfes  and  flables,  efpeciaily,  in  that  part  next  the 
eaflle,  on  the  north-fide  ■  and  feme  of  them  with  a  great  deal  of 
violence,  and  in  fuch  quantities  that  it  was  averred  by  feveral 
men  of  the  town,  that  three  of  thefe  new  fprings,  which  flowed 
out  of  the  (tables  of  the  'Butt,  Croft-key S-,  and  Boar  s-head  inns, 
were  iufficient  to  turn  any  corn-mill:  Ac  a  Ifnall  diftance  north¬ 
ward  of  bDenbeigb ,  lies  Park-f nodi  fig,  a  rocky  hill,  where  there 
broke  out  a  great  many  fprings,  which  flowed  fo  plentifully  for  9 
or  xo  clays,  that  the  cattle  were  watered  in  them  for  all  that  time; 
whereas,  before  and  after,  the  people  were  obliged  to  water  them 
all  iummer  long  at  a  well  in  the  highway,  at  fome  diftance  from 
Park-fnoding  ;  there  were  feveral  deep  holes  and  trenches  cut  in 
the  highways,  adjoining  the  river  Elwy,  &c.  and  feme  of  them 
very  large  ;  which  was  not  attributed  fo  much  to  the  overflowing 
of  the  river,  as  to  the  breaking  out  of  fprings  in  thole  very  places": 
In  Comb  mountain  there  was  a  pit  of  a  circular  Form,  which  in 
the  iummer* time  was  wont  to  have  little  or  no  water  in  it,  and  in 
winter,  as  much  water  as  would  fwell  the  furface  to  about  14  or 
16  yards  ;  but  now  in  the  middle  of  iummer  it  role  up  at  leaila 
yard  and  a  half  higher  than  it  was  ever  known  to  hive  done  in 
the  wetted  winters  ;  and  overflowing  its  banks,  it  fell  down  the 
lull  with  fuch  violence,  as  to  penetrate  into  the  very  body  of  a 
rocky  road  and  dug  large  pits  into  it,  fo  that  this  common  highway 
was  become  irreparable. 

A  Tumour  s#  the  Neck  full  of  Hydatides  5  by  Mr.  Anthony 
Hewnden.  Phil.  Tranfi  ]\io  308.  p.  2344. 

A  Gentlewoman  in  London,  25  years  of  age,  had  a  large  wenny 
tumour;  the  balls,  taking  its  origin  from  all  the  lower  hin¬ 
der  part  of  the  fcuU,  extended  down  the  neck  near  each  jugular, 
and  almoft  as  low  as  both  the  Sea  [mice ;  there  was  a  Phlegmon  on 
the  upper  parts;  the  Radix  being  fo  large,  he  applied  a  tranfverfe 
cauftic  the  whole  length  and  breadth  of  the  tumour,  intending  to 
ieparate  the  Cutis  from  the  membrane  of  the  Cyftis 5  but  it  being 
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fo  thin  where  the  Phlegmon  was,  he  was  obliged  to  divide  the 
CyftiSb  and  out  of  it  Mr.  Hewnden  extracted  upwards  of  thredcore 
Hydatides ,  of  the  bignds  of  a  fmall  walnut,  and  feveral  others 
were  broken  5  thele  Hydatides  fwam  in  a  liquor  of  the  confii- 
tence  of  the  whites  of  eggs;  in  this  Cyfiis  he  found  a  large  quan¬ 
tity  of  an  atheromatous  and  fteatomatous  matter,  and  at  its  bafis 
a  large  Sarcoma  ;  he  cut  off  the  greateft  part,  but  apprehenfive 
of  hurting  the  raufcles  of  the  neck,  he  deferred  it  to  the  next 
dreffing,  intending  to  take  away  the  red:  of  the  Sarcoma ,  and  the 
Radix  of  the  Cyfiis  by  cauftics,  which  he  applied  without  fuc- 
cels;  for  they  came  off  without  making  an  Efchar ,  the  Radix 
being  of  a  cartilaginous  lubftance;  fearching  with  his  probe,  in 
order  to  find  fome  interlace,  he  touched  upon  fome  membranous 
or  nervous  body,  which  caufed  the  patient  to  fcream  out  furioufly; 
and  into  this  interftice  Mr.  Hewnden  put  a  piece  of  Roman  vi¬ 
triol  fitted  to  the  place,  which  came  out  next  day  all  difiolved, 
together  with  iome  of  the  Radix-,  by  the  conftant  application  of 
the  vitriol,  he  extirpated  the  whole  Radix ,  and  healed  the  part 
b.  A.  It  is  oblervable,  i.  fhat  (even  years  before  this  operation, 
this  tumour  was  very  near  as  big  as  it  was  at  this  time,  and  fubii- 
ded  of  itielf.  2.  X  hat  when  Mr.  Hewnden  began  with  cauftics, 
the  firft  he  ufed  was  cPr<ecip.  Rub.  with  which  he  covered  the 
whole  Radix ,  and  it  came  off  without  any  Efchar,  but  it  fab- 
vated  the  patient  for  five  weeks. 

An  Account  of  a  monftrous  Birth ;  by  Mr.  Robert  Taylor* 

Phil..  Tranf  N°  308.  p.2345. 

A  Poor  woman  near  Hit  chin  was  delivered  of  twins  conjoined 
togctnei  ;  they  had  hut  one  trunk,  with  two  necks,  a  head 
on  each;  four  arms,  two  forwards  and  two  backwards;  thoie 
backwards  crofted  each  others  ilioulders,  like  two  perfons  fide  to 
fide;  they  had  but  one  navel,  two  matrix’s,  two  fundaments,  two 
pair  of  hips  and  four  legs;  they  had  gone  the  full  time,  having 
hair  on  their  heads,  and  nails  on  their  fingers  and  toes ;  the  muP 
wife  affirmed,  they  were  alive  within  leis  than  half  an  hour  before 
they  were  delivered  ;  they  looked  very  clear  and  well  ;  and  by 
reafon  of  their  being  conjoined,  were  about  leveii  inches  over. 

Obfervations  of  a  Comet  that  appeared  at  Rome;  by  Mr, 
John  Ray.  Phil.  Tranf  N°  509.  p.  2^50. 

T\  he  ember  20th  1664  N.  S.  about  three  o’clock  in  the  morn¬ 
ing  Mr.  Ray  oblerved  the  comet;  it  was  in  the  conftella- 
tion  of  Hydra ,  not  far  from  the  foot  of  Crater-,  it  appeared 

about 


40  MEMOIRS  of  the 

about  the  bigneis  of  a  ftar  of  the  firft  magnitude,  but  nothing 
near  fo  lucid  and  bright  5  it  had  a  very  long  tail,  which  pointed 
almod  diredily  towards  the  heart  of  Hydra  $  the  tail  fhewed 
iomewhat  like  rays  of  a  candle  burning  in  a  milt}  its  figure 
was  conical,  its  length  five  or  fix  degrees  -  its  breadth  at  the  bale 
not  above  one  degree  and  a  half  5  the  body  of  this  comet  was  about 
three  degrees  to  the  fouth-eaft  of  the  mod  loutherly  dar  in  the  foot 
of  Crater it  flood  very  nearly  in  the  right  line  with  the  two 
lowermod  flats  in  the  foot  of  Crater ,  which  are  common  to  it 
and  Hydra ;  ‘December  2. 1  ft  m  the  morning  about  the  lame  hour, 
it  was  removed  weflwards,  and  a  little  to  the  fduth  about  one  de¬ 
gree  and  half  from  the  place  where  it  ftood ;  the  tail  dill  point¬ 
ed  towards  the  heart  of  Hydra,  and  appeared  at  lead  10  degrees 
long:  December  2 2d  at  the  fame  time,  it  was  removed  from 
the  place  where  it  dood  the  day  before  to  the  fame  point,  and 
about  the  fame  didance,  as  the  preceeding  night  5  .its  tail  dill 
pointed  to  Cor  Hydra,  or  Iomewhat  above  it,  as  the  two  pre¬ 
ceeding  dajs$  and  was  rather  longer  than  fhorterj  it  alio  ap¬ 
peared,  as  Mr.  Ray  imagined,  brighter  and  larger,  its  body  be¬ 
ing  bigger  than  any  fixed  dar,  excepting  Sirius  :  December  23d. 
it  was  removed  to  the  lame  point,  and  about  the  fame  cliflance, 
as  the  day  before  5  its  tail  was  as  long  as  ever,  pointing  a lmofl 
direblly  to  Cor  Hydra,  and  the  comet  itfe If  was  brighter:  De-- 
cember  24,  25,  26'th  5  all  thefe  nights  were  cloudy,  fo  that  he 
could  make  no  obfervations :  December  27th  he  found  it 
flrangely  removed  from  the  place,  where  it  had  been  5  it  was  dill 
wejlward,  and  a  little  to  the  louth,  as  before  5  its  body  was  dill 
brighter,  being  amongft  the  flars  of  Argo,  and  its  tail  was; 
larger  and, more  bufhy,  and  yet  as  long  as  before  3  it  pointed  al- 
mod  direclly  a  ga  in  d  Canis  major:  December  28th  at  the  fame 
time,  it  was  removed  above  two  degrees  towards  the  fame  point,  ,1 
and  was  come  within  four  or  five  degrees  of  the  mod  eadern  flars  i 
in  the  bright  triangle  in  the  buttock  of  Cams  major  3  the  moon 
happening  then  to  fhine,  he  could  not  lo  well  judge,  either  of 
the  bigneis  of  the  comet’s  body,  or  of  the  length  and  bufhmefs 
of  the  tail:  December  29th  it  was  drangely  removed,  and  got. 
before,  not  only  the  eadern  flap  of  the  laid  bright  triangle,  but 
allb  the  mod  northern  ;  Mr.  Ray  imagined,  that  in  theie  lall  24; 
hours,  it  moved  at  lead  four  degrees  •  the  moon  fhining  bright, 
the  tail  could  not  well  be  obferved,  yet  dill  it  feemed  to  point 
direftly  to  Canis  minor . 
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Several  Experiments,  fhewing  the  ftrange  EffeBs  cf  the  Ef¬ 
fluvia  of  Glafs,  produceable  on  its  Motion  and  Attrition  •  by 
Mr .  Francis  Hauksbee.  Phil.  Tranf  305).  p.  2372. ?  * 

Experiment  I.  containing  farther  obfer  vat  ions  on  the  at¬ 
trition  of  glafs* 

In  the  late  experiments,  which  feem  lomewkat  to  illuftrate  at¬ 
traction  or  electricity,  by  the  extremities  of  the  furrounding 
threads  pointing  to  the  axis  of  the  fricated  glafs,  there  is  fome- 
thing  farther  very  remarkable  3  viz.  that  after  the  attrition  of 
the  glals  has  been  a  little  while  continued,  and  the  effluvia  laid 
hold  on  the  hairy  or  woolen  threads  (having  uled  luch  as  is  cal¬ 
led  crewel )  that  then,  tho’  the  attrition  hacf  cealed,  and  the  glafs 
was  without  any  motion,  yet  all  the  threads  would  retain  their 
direClion  for  four  or  five  minutes,  and  fometimes  longer,  before 
they  could  dilengage  themlelves  from  the  attracting  or  eleCfrical 
effluvia  5  moreover,  if  one’s  finger,  or  any  thing  elle  be  brought 
near  the  pointing  extremities  of  the  threads,  wbilA  the  effluvia 
aCl  with  16  much  vigour,  as  to  fuftain  them  dire&ed,  that  then, 
they  would  avoid  a  touch  from  it,  juft  as  if  the  north  pole  of 
the  magnet  were  applied  towards  the  louth  point  of  a  needle  3 
and  at  the  lame  time,  if  the  finger  is  held,  at  about  an  inch 
from  the  extremity  of  the  aforefaid  thread,  it  will  there  feem  to 
be  attracted,  and  remove  itfelf  fomewhat  out  of  its  direCfion  to 
the  approximated  body  3  but  if  any  thing  is  held  between  the 
glals  and  the  dire&ed  thread,  then  the  thread  immediately 
loles  hold  of  the  effluvia,  and  returns  to  its  firft  pofition  3  yet2 
upon  withdrawing  the  interpofed  body  (if  it  has  not  removed 
itfelf  too  far  out  of  the  reach  of  the  effluvia)  it  wiiLagain  return 
to  its  tendency,  and  fo  continue,  till  its  gravity  is  too  great  for 
the  decayed  vigour  of  the  effluvia  to  maintain  it  in  luch  a  direc¬ 
tion  3  he  afterwards  tried  the  fame  experiment,  with  a  globe- 
glals,  which,  when  the  attrition  was  made,  would  in  all  manner 
of  positions,  attraCl  the  furrounding  threads,  directing  them  to¬ 
wards  its  center. 

Exp,  II.  Shewing  the  direction  cf  woolen  threads  every  way 
from  the  axis ,  towards  the  circumference  of  a  fricated  glafs . 

Mr.  Hauksbee ,  in  order  to  try  what  appearances  might  occur 
by  placing  the  woolen  threads  on  the  axis  within,  as  here¬ 
tofore  he  had  done  on  the  outfide,  and  making  the  attrition 
on  the  external  furface,  as  ufual,  took  a  globe  glals  about  fix 
inches  diameter,  and  having  conveyed  into  its  body  lome  woolen 
threads  tied  to  a  flick,  which  was  placed  in  if  as  an  axis,  and 
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being  fixed  on  the  machine,  the  great  wheel  was  turned,  and  the 
hand  applied  as  ufual  3  but  he  loon  found  the  inconveniency  of 
a  glafs  of  that  figure,  the  threads  entangling  with  each  other, 
and  no  way  to  loofen  or  feparate  them  3  what  was  farther  obferv- 
able  at  that  time,  was,  that  upon  bringing  his  hand  near  the 
glafs,  which  was  then  at  reft,  he  Was  lurprifed  to  fee  a  motion  of 
the  bodies  within  fide,  and  upon  farther  examination,  he  found 
that  it  was  occafioned  by  the  approach  of  his  hand,  fince  he 
cOuld  by  a  motion  of  his  finger  towards  the  point  of  any  of  the 
threads  that  did  not  touch  the  Jmfide  of  the  glafs,  drive  it  any 
way  3  it  feemed  to  fly  from  his  finger  held  on  any  fide  of  it,  and 
that  without  coming  near  the  external  furface  by  half  an  inch 
or  better  3  this  furprifing  phenomenon,  tho’  a  body  fo  lolid  as 
glafs  interpofed,  (hews  the  fubtilty  of  the  effluvia,  the  body 
from  which  it  is  produced  leeming  to  be  no  impediment  to  its 
motion  3  befides,  it  feemed  very  much  to  referable  or  emulate  a . 
folid,  fince  motion  may  be  given  to  a  body,  by  pu flung  the  efflu¬ 
via  at  fome  diftance  from  it  3  but  what  is  itill  more  furprifing  is, 
that  this  body,  tho*  lo  lubtile,  as  feemingly  to  perviate  glafs, 
will  not,  as  has  been  before  obferved,  affed  a  light  body  thro’  a 
piece  of  muflin3  now,  whether  the  muflin  abforbs  the  effluvia,, 
or  what  other  laws  it  may  be  fubjedfc  to,  Mr.  Hauksbee  cannot: 
determine  :  Mr.  Hauksbee  tried  the  lame  experiment  with  a  glafs > 
exhaufted  of  its  air,  but  it  afforded  nothing  obfervable. 

Exp.  III.  ‘Being  a  repetition  and  improvement  of  the 
former. 

Mr.  Hauksbee  procured  a  glafs  of  a  more  fuitable  figure,  for  a 
repetition  of  the  foregoing  experiment,  being  almoft  an  hemil- 
phere  with  a  neck  to  it,  by  which  it  was  fcrewed  to  one  extre¬ 
mity  of  a  lpindle,  and  had  motion  given  it  by  the  large  wheel 
as  ufual  3  this  manner  of  fixing,  and  the  figure  of  the  glafs,, 
gave  him  an  opportunity  of  rubbing  it,  as  well  within  as  without, ti, 
tho’  upon  trial  he  found,  that  either  way  was  much  the  fame  : 
To  proceed,  when  the  threads  were  fixed  on  an  axis  within,  and! 
the  motion  and  attrition  made  as  ufual,  all  the  threads  therr: 
pointed  to  the  axis,  and  then  whilft  they  retained  that  pofition, 
if  a  finger  was  brought  near  the  outfide  of  the  glals,  a  motior 
would  be  given  to  the  point  of  the  thread  that  lay  neareft  itt 
within  fide  3  and  at  the  fame  time,  if  the  threads  were  removed 
to  the  outfide,  and  the  finger  held  within,  the  like  motion  wouk 
be  given  them  there  5  generally,  the  threads  feemed  to  fly  the 
approach  of  the  finger  3  yet  fometimes,  Mr.  Hauksbee  had  feer 
them  jump  fuddenly  towards  it,  when  at  more  than  an  inch  dill 
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an ce :  It  is  obferv  able,  that  the  figures  reprefented  by  the  threads 
lireflcd  from,  and  towards  the  center,  do  not  only  emulate,  but 
eem  very  much  to  refemble  the  centripetal  and  centrifugal  ten^ 
lencies  of  bodies  in  their  motions  either  way. 

Exp.  IV.  Shewing  that  the  effluvia  of  glafs,  are  capable 
f  performing  the  office  of  attrition ,  caufmg  a  light  by  fat¬ 
ing  on  an  eschaufted  glafs  in  motion ,  as  if  rubbed  by  the 
hand. 

Mr.  Hauksbee  took  a  large  globular  glafs,  about  nine  inches 
liameter,  which  being  exhaufted,  he  fixed  to  give  it  motion,  by 
he  machine  defcribed  ‘Phil.  Iranf  N°  304.  its  axis  (landing 
>erpendicular  3  another  globular  glais,  about  the  bignefs  of  the 
brmer,  was  placed  to  give  motion  to  it  by  a  new  machine,  and 
vas  wrought  with  its  axis  parallel  to  the  horizon  3  this  laft,  with 
ts  contents  of  common  air,  was  fixed,  fo  as  to  move,  within  an 
nch  of  the  other;  in  thele  ipofitjons  the  machines  were  let  on 
vork,  and  the  naked  hand  was  applied  to  the  unexhaufted  glais, 
he  effluvia  of  which  in  a  little  time  reaching  the  exhaufted  glafs 
n  motion,  immediately  produced  a  light  on  that  part  of  it 
leareft  the  other,  without  the  affiftance  of  a  touch  from  any 
hing  elfe  to  influence  it;  this  light  was  pretty  ftrong,  and  ex- 
ended  itfelf  fo  far  on  the  globe,  as  the  effluvia  could  reach  ;  it 
i^as  not  near  io  much  of  a  purple  colour,  as  when  caufed  by  the 
ftrition  of  the  hands ;  but,  would  remain,  or  live  on  the  globe 
or  half  a  minute  or  more,  after  the  motion  of  the  rubbed  glais 
tad  ceafed;  but,  if  the  fricated  glafs  be  kept  in  motion,  and 
he  other  at  reft,  the  light  inftantly  dies,  yet  recovers  again  upon 
he  firft  motion  given  it ;  after  this  he  took  a  long  glais,  which 
jad  lain  by  him  exhaufted  of  air  upwards  of  fix  months ;  this 
>lais  having  been  rubbed  a  little  with  his  hand  to  evaporate  the 
noifture  on  its  outfide,  he  held  it  over  the  unexhaufted  glafs  in 
notion,  which  was  at  the  fame  time  rubbed  by  his  hand ;  and  it 
vas  very  furprifing  to  fee,  what  large  flafhes  of  light  would  at 
ntervals  be  produced  in  the  long  glafs,  without  touching  the 
jlals  in  motion,  tho’  itfelf  was  neither  moved  nor  influenced  by| 
:ny  immediate  attrition. 


Sails  of  Hair  taken  from  the  Uterus  and  Ovaria  of  feveral 
Women;  by  Mr .  James  Yonge.  Phil.  Tranfi  N°  305/. 
p.  2387. 


MR.  Yonge  was  called  to  deliver  a  woman  30  years  of  age, 
who  was  four  days  in  labour  of  her  firft  child ;  its  head, 
>emg  too  big  for  the  paflage,  ftuck  immoveable  at  the  Os  Pubis  3 

F  *  fa 


MEMOIRS  of  the 


*  i 


fo  that  be  could  neither  fallen  a  crotchet,  nor  extrafl  it  by  a  cup- 
pftig'glais  fixed  to  the  fcalp  with  an  air-pump;  in  this  extremity 
Mr<  Ton-ge  directed  his  fon  to  open  the  child’s  head,  and  take 
out  all  the  brains,  with  fo  much  of  the  fcull  as  he  could ;  and 
then  by  a  cord  {aliened  round  the  neck  with  a  noofe,  to  pull  it 
out,  which  was  foon  and  eafiiy  done^  the  child  was  corrupted 
and  flunk  much,  as  alfb  the  Lochia,-,  which  flowed  for  three 
weeks ;  foon  after  they  ceaied,  the  Menfes  appeared,  and  the 
woman  went  abroad  ;  about  fix  weeks  after  her  delivery,  fhe  wa$ 
felled  with  violent  convulfions,  and  hyfteric  fits,  which  lafted 
near  three  days,  when  a  painful  tumour  arofe  on  the  left  fide  of 
her  belly,  which  ended  in  an  eruption  of  near  a  pint  of  white 
thick  matter,  with  imall  knobs  of  a  fubftance  like  the  yolk  of 
boiled  eggs  3  all  fymptoms  immediately  vanilhed,  only  fhe  com- 
plained  of  the  great  hollownefs,  where  the  tumor  had  been ;  four 
days  after  this,  the  like  fwelling  appeared  on  the  right  fide  of 
her  belly,  which  continued  with  a  imall  flux  of  matter  about 
five  or  fix  months,  in  defpife  of  the  leveral  medicines  ufed  to 
cure  her;  about  that  time  there  appeared  in  the  Pudenda  a 
bunch  of  fomething  like  greafy  wool,  which  being  extrafled, 
proved  to  be  a  ball,  or  wad  of  hair,  being  fine,  foft,  indifferently 
ftrong,  fhort,  of  a  light  brown  colour,  and  intangled  like  a  par¬ 
cel  of  combings,  and  as  big  as  a  turkey’s  egg,  inclofed  in  a  Fob- 
jicnluSy  immeded  in  an  unftuous  flime,  adhering  on  one  fide  to* 
a  membrane  as  large  as  the  palm  of  a  man’s  hand,  and  in  the 
middle  of  it  there  was  a  imall  pyramidal  bone  refembling  a  fplit! 
tooth ;  the  tumour  lank  upon  this,  and  the  fluor  immediately 
deafi-’d,  and  her  Menfes,  which  had  not  appeared  all  this  while, 
flowed  as  uiual,  and  ihe  continued  in  perfefl  health  full  nine, 
months. 

This  cafe,  tho’  rare  and  extraordinary,  has  femetimes  hap-, 
pened  to  others;  In  Dr.  Hooke  s  Phil,  Collect.  N°  2.  Dr.  Lyjon 
tells  us  he  differed  a  young  gentlewoman,  and  found  the  right 
"i  defies  or  Ovarium,  fwollen  into  two  bags,  almoft  as  big  as  a 
frsan’s  head,  full  of  a  pale  Serum ,  in  which  floated  leveral  lumps 
of  a  foft  fatty  matter,  which  diflblved  in  part,  when  put  into  hot 
water;  one  of  thcfe  pieces  were  half  as  big  as  a  man’s  fift,  ip: 
which  lay  a  great  deal  of  hair  (as  there  did,  tho’  not  io  plenti 
Fully,  in  all  the  reft)  of  a  filver  colour,  loft,  fine,  ftrong,  anc 
above  two  foot  long,  it  did  not  adhere  to,  nor  did  it  idem  tc 
grow  from  any  part,  but  lay  intangled  in  this  matter,  and  in  in 
bony  fubftance  exactly  refembling  that,  commonly  callecl  the  ey<  ( 
•©r  dog-tooth :  Dr.  Tyfin^  diffeflirig  a  woman  40  years  of  -age 

'  -  *  fount: 
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found  near  the  Uterus ,  a  bag  as  big  as  a  large  turkey  egg,  and  in 
it  a  fatty  fubftance,  like  that  above-mentioned,  with  a  large 
quantity  of  light  loft  hair  fattened  to  a  flefhy  fubftance;  within 
this  Cyftis  there  was  a  bone,  in  fome  fort  refembling  a  mandible, 
with  leveral  fockets,  and  three  Dentes  molar es,  or  grinders,  and  a 
fourth  not  quite  grown  out :  Dr.  Grew  tells  us,  that  there  is  fuch 
another  tooth  in  the  Mufeum  of  the  Royal  Society,  found  in  the 
fame  manner,  by  Dr.  ! Tyfon ,  and  the  Dr.  himlelf  informs  us,  uH 
fupra,  that  Dr.  Needham  found  a  tooth,  together  with  rhe  hair 
in  the  Ovarium  of  a  dead  woman;  and  Dr.  Hook  fays,  that 
Dr.  S&mfon  found  the  like  in  two  large  globular  tumours,  >which 
were  parts  of  the  extended  Ovarium ,  wrapt  up  in  diflolvable  and 
inflammable  fat,  of  a  yellow  colour:  Sir  Andrew  Leak  gave 
Mr.  Tonge  a  imall  bunch  of  hair,  part  of  what  was  found  in  the 
belly  of  a  young  woman  at  Deal$  the  account  of  which  is  as 
follows: 

A  young  woman  of  30  years  of  age,  fell  into  a  periodical  fever, 
and  afterwards  into  a  total  luppreffion  of  her  Menfes ,  which  was 
foon  followed  with  a  pain  and  tumour  in  the  right  fide  of  her 
belly,  which  grew  and  increafed  maugre  all  the  medicines  advil’ed 
by  the  neighbouring  phyfieians,  ’till  it  became  bigger  and  harder 
than  that  of  a  woman  in  her  laft  month;  when  it  had  grown  a  full 
year,  it  began  to  foften;  at  the  end  of  15  months,  her  belly  was 
dittended  in  fuch  a  manner,  that  it  feemed  ready  to  burfi,  which 
made  the  patient  defire  the  phyfieians  to  advifethe  furgeon  to  make 
the  Raracentefis ;  but  all  were  furpriled  to  find  that  inttead  of 
water,  there  rufhed  out  a  pint  and  half  of  fweet  well-digefted 
matter;  the  following  day  the  furgeon  tapped  as  much  more,  and 
then  he  perceived  hair  four  or  five  inenes  long  iflfue  forth  with 
the  matter,  but  lb  clolely  adhering  to  the  infide,  that  he  could  not 
pull  them  out  without  great  pain  to  the  patient;  /he  lived  but  four 
days  after  the  operation ;  and  opening  her  belly,  there  were  found 
10  quarts  of  the  fame  matter,  which  flowed  thro’  the  tap-hole, 
and  a  lump  of  hair  floating  therein,  wrapt  in  a  fatty  matter,  from 
which  when  it  was  feparated,  it  weighea  full  half  an  ounce ;  on 
the  right  fide  of  the  Uterus  he  found  a  protuberance  bigger  than  a 
large  walnut,  from  which  the  hair  grew  eight  inches  long  ;  that 
tumour,  or  rather  the  Ovarii  m  being  feparated  from  the  Matrix* 
there  was  found  in  it  a  compleat  dog-tooth  lbcketed  in  a  bone  of 
a  triangular  figure,  in  which  another  tooth  was  growing ;  the 
bone  had  a  Reriofteum  on  it  covered  with  fle/h,  adhering  at  the 
Calvaria  to  the  fcull. 

The 
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The  cafe  of  Mr.  Tonge's  patient  fuggefted  two  difficulties, 
which  he  could  not  get  over  5  wa,  1.  How  thefe  fubftances  got 
thither  ?  2.  And  how  they  got  out  ?  And  he  doubts  not  but  they 
were  lodged  in  or  near  the  Tefiis,  the  place  of  the  tumour  and 
pain,,  and  the  feveral  anatomical  difeoveries  made  by  thofe  great 
pbilofophers  above  quoted,  do  even  demonftrate  it  5  they  could 
not  be  conveyed  into  that  bowel,  and  therefore,  they  mu  ft  have 
been  formed  therein  5  but  how,  and  of  what  materials,  is  the  quef- 
tioB  ?  Such  pbilofophers  as  call  thofe  extraordinary  appearances 
Lujus  Nature,  feem  like  thofe  of  old,  who  tired  in  their  natural 
srelearches  by  fome  puzzling  difficulty,  took  refuge  in  words,  as¬ 
cribing  the  caufes  of  things  they  could  not  account  for,  to  occult 
qualities,,  &c.  If  they  mean  by  Lufus  Naturae  the  fport  or  re¬ 
creation  of  nature,  they  accufe  her  wrongfully,  who  does  nothing 
in  vain,  and  who  is  the  author  of  all  the  order,  beauty  and  ad¬ 
vantages  we  enjoy,  as  delighting  to  make  monftrous,  deformed, 
efeleis,  and  milchievous  things ;  things  praster natural  and  contrary 
to:  nature,  becaufe,  deftroying  its  beft  work,  Man\  if  by  it  they 
mean,  that  nature,  in  the  work  of  generation,  miftook,  failed, 
or  was  dilappointed  3  and  inftead  of  forming  an  Embrio  or  Foetus , 
made  a  chaos,  aconfufed  lump  of  bone,  fat,  hair  and  membranes, 
the  materials  or  elements  of  animal  bodies,  they  greatly  err  5  for, 
m  all  fuch  a&s  of  nature,  the  coition  of  both  fexes  is  requifite, 
according  to  the  old,  or  either  of  the  new  Hyfothefes  de  Gene* 
tatione  Animalium  which  was  wanting  in  the  girl  of  ‘ Deal 3  fhe 
laving  been  found,  upon  a  very  nice  and  ftriCl  ferutiny  to  die  a 
virgin  untouched. 

We  are  told  by  feveral  authors  of  the  beft  credit,  that  large 
quantities  of  hair  have  been  found  in  all  the  parts  of  the  human 
body,  the  fluids  not  excepted 3  Dr.  If  Jon  publifhed  a  large  col¬ 
lection  from  them  3  he  reafons  like  a  phifofopher  on  the  nature  and 
production  of  hair  on  human  bodies,  living  or  dead,  efpecially  in 
thofe  parts  Mr.  Tonge  mentions  3  but  the  teeth  and  bones  feem  too 
hard,  even  for  id  acute  an  inveftigator;  he  has  indeed  given  fome 
very  fine  thoughts,  and  ingenious  conjectures  concerning  their  ori¬ 
gin,  and  production  3  this  is  the  only  difficulty,  all  thofe  accounts 
Mr.  Tonge  has  taken  from  others  are  ancumbred  with  3  but 
Mr.  Tonge's  cafe  has  another  no  lefs  hard  to  refolve  3  it  is  obvious 
low  thole  things  were  got  out  of  the  women  that  died  3  but  his  pa» 
neat  who  furvived  the  evacuation,  puzzled  him,  to  find  th eTJubius? 
for  fuch  a  lump  to  pafs  from  without  the  Uterus  into  the  Vulva  $ 
it  was  certainly  lodged  without  the  Uterus  5  but  which  way  fuch  a 
lump  of  greaiy  hair,  with  a  bone,  and  a  large  membrane  adhering 

thereto^ 
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thereto,  could  pals  into  it?  He  knows  none  but  the  Tuba  Falk- 
fiana\  but  the  orifice  of  that  into  the  Uterus  is  fo  fmall,  that  it 
lometimes  will  not  admit  an  Ovum,  no  bigger  than  a  pepper-corn 
to  pals  5  whence  thole  conceptions,  which  are  made  in  that  trunk, 
are  occafioned;  it  will  diftend  very  largely,  lo  as  to  contain  a  big 
Foetus  5  but  where  it  is  inferred  into  the  Matrix,  the  Foramen  is 
too  narrow  for  fubftances  of  fuch  magnitude  to  pals,  unlds  lome 
very  extraordinary  accident  expand  it,  and  what  that  may  be 
Mt.  Tonge  cannot  apprehend. 


A  Lunar  Eclipfe,  obferved  at* Zurich  the  17 th  of  April, 
1707  $  by  T)r.  John  James  and  John  Scheuchzers.  Phil.  Trank 
N°  310.  p.  2394.  Tranflated  from  the  Latin. 

H  MS 

12  9  to  18  The  Penumbra  on  Margotis. 

18  40  The  true  lhadow  within  the  dilk  of  the  moon* 

20  15  cPalus  Marmot  is  in  the  fhadow. 

23  The  beginning  of  Mare  Bourn. 

25  20  Mans  Alabafirinus  3  the  middle  of  Mars 
Bourn. 

27  40  the  beginning  of  Sinus  Sirbonius. 

29  the  middle  of  Sinus  Sirbonius  and  Mare 
Bgyptiacum. 

29  20  the  beginning  of  Infula  Cercinna . 

29  30  Lacus  Meridionali s. 

$ c  30  the  middle  of  Cercinna . 

31  40  the  end  of  Cercinna. 

3  £  the  extreme  prominehce  of  Mons  Sopber. 

34  the  illands  between  Sicilia  and  Cercinna. 

3  5  the  beginning  of  Mauritania  and  Sinus  Hyper - 
boreus . 

36  40  the  middle  of  Sinus  Hyperboreus . 

37  20  Mare  Pamphilium. 

37  30  Greta . 

37  40  the  beginning  of  JEtna. 

38  40  the  middle  of  Mtna,  Melos,  Carpathos , 

39  30  the  end  of  Mtna. 

41  Rhodus. 

43  40  the  beginning  of  Sinai. 

45  the  middle  of  Mare  Adriaticum  and  Sinai. 

45  20  tne  end  of  Sinai. 

30  the  middle  of  Mare  Adriaticum. 
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48  40  the  beginning  of  ‘Propontis  and  Mure  Hyper* 

boteum. 

51  30  the  middle  of  Propontis  and  end  of  Mare 

Adriaticum. 

52  40  the  beginning  of  Lacus  niger  major . 

53  10  Lacus  1’hrafumenus* 

53  30  the  middle  of  Tacus  niger  minor. 

54  30  the  beginning  of  Infula  Resbycus . 

55  10  the  beginning  of  Pontus  Eminus  in  Sinus 

Salmydeffus. 

56  the  end  of  Propontis. 

57  30  the  beginning  of  Pontus  Eminus  inferior* 

58  the  beginning  of  Ryzdntium. 

59  10  the  end  of  Ryzantium. 

59  40  Promontorium  Acherufuim. 

1  the  beginning  of  Rorifihenes ;  Apollonia * 

1  30  the  middle  of  Pontus  Euxinus. 

3  20  the  middle  of  Sinus  Athenienfis . 

4  40  Palus  Ryces. 

5  40  Promontorium  Herackum . 

7  40  the  middle  of  Cochilis  j  ending  at  <Stos  &c- 

tremus  Ponti . 

8  30  the  middle  of  lacus  Corocondae. 

9  20  Promontorium  Herculeum  and  beginning  of 

ibfere  Cajpium. 

21  40  the  beginning  of  Palus  Amodoca e* 

16  20  the  middle  of  Palus  Amodoctf* 

28  10  the  end  of  Palus  Amodoctf. 

20  Pahdes  a  mare  &  Lacus  minor * 

%o  40  Lacus  major . 

22  10  a  very  (lender  lucid  margin. 

23  20  the  whole  body  of  the  moon  in  the  ffiadow. 

24  40  almoft  the  entire  di(k  of  the  moon,  excepting 

Mare  Mediterranean*  {hone  with  a  diluted 
brightnels,  io  as  that  the  feas  could  be  diifin- 
guifhed  thro’  the  teleicope. 

40  no  fpot  befides  the  Palus  M<eotis *  could  bs 
diftinguifhed  thro’ the  teleicope. 

4^  the  middle  of  the  moon’s  difk  is  darkened 
more  and  more,  its  periphery  continuing 
dearer. 
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the  difk  of  the  moon  appeared  to  the  naked  eye 
of  a  ruddy  colour,  and  no  fpot  could  be  difc 
tinguifhed  thro’  the  telefcope. 
the  whole  dilk  darkened  more  and  more,  its  pe¬ 
riphery  continuing  iomewhat  bright, 
the  dilk  clearer  oppoflte  to  'Talus  Mdr^otiSy 
and  the  /hadow  very  thiek  towards  Talus 
Marotis . 

the  whole  dilk  becomes  gradually  clearer,  whil/fc 
a  greater  darknefs  covers  Talus  M<eotis  and 
the  places  near  it. 

40  the  leas  appear  gradually. 

30  the  Tontus  Euxinus  and  Mare  Cafpium  in  the 
middle  of  the  obicuratiort  are  covered  as  it 
were,  with  a  thick  cloud. 

Mare  Eourn ,  and  the  places  near  it  could  be 
dihingui/hed,  tho’  the  moon  had  not  yet' 
emerged  from  the  /hadow. 

40  the  true  beginning  of  the  emerlion. 

30  Talus  Maraotis  begins  to  emerge, 
emerged. 

40  Mare  Eoum  begins. 

30  Sinus  Sirbonius  ££>  Mare  Egypt ium  emerged. 
Regio  Cajjiotis  emerged,  and  Infula  Cercinnd 
emerged  iome  minutes  before. 

40  Mons  Athos  and  Malta  emerged. 

Mauritania  emerged. 

Corfica  and  Sicilia  emerged. 

20  the  middle  of  Tropontis  emerged. 

Resbicus  emerged. 

Ryzanztium  emerged. 

30  Tromontorium  Acherujium  emerged. 

20  Tontus  Euxinus  and  the  middle  of  Mare  Caf- • 
pium  emerged. 

Talus  Mdeotis  begins. 

Mare  Cafpium  and  the  middle  of  MqoHs 
emerged. 

20  Mdeotis  emerged. 

40  the  Tenumbra. 

20  the  moon  entirely  emerged.  In  the  emerlion 
the  lhadow  leemed  to  be  more  diltinfl,  than1 
it  was  in  the  immerlion. 
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40  the  beginning  of  the  eclipfe  in  the  true  fihadaw* 

20  the  greateft  obfcuration. 

40  the  beginning  of  the  emerfion. 

30  the  duration  of  the  total  obturation* 

14  20  the  end  of  the  emedion* 

5  5  50  the  total  duration* 

5  40  from  the  beginning  to  the  total  immeriion  of  the 

moon 

r  5  4°  fr°m  t^ie  emerfion  to  the  end  of  the  total  ecliplfo 

An  Effay  on  the  Invention  of  Printing  3  by  Mr.  John  Bagford. 

Phil.  Tranf.  N°  310,  p.  2397. 

TT  is  the  general  notion  of  moft  authors,  that  we  had  the  firft: 

hint  of  printing  from  the  Chinefe,  but  Mr.  Sag  ford  is  far 
from  being  of  that  opinion  ;  for  at  the  time  of  the  diicovery  we 
had  no  knowledge  of  them  ;  he  rather  fuppoles  we  may  more  pro¬ 
bably  have  taken  it  from  the  ancient  Romans ;  as  from  their  me¬ 
dals,  leals,  and  from  the  marks  or  names  at  the  bottom  of  their 
facrificing  pots  5  but  if  it  be  certain,  that  cards  are  as  old  as  our 
King  Henry  the  Vitb,  nothing  as  Mr.  Sag  ford  thinks,  ieems  to 
give  fo  fair  a  hint  for  printing,  as  the  making  of  cards;  as  is  evi¬ 
dent  by  the  firft  fpecimen  of  printing  at  Harlem ,  and  by  fome 
books  in  the  Sodleiitn  library  at  Oxford ;  one  in  funins’s  collec¬ 
tion,  another  in  archbifhop  Laud's,  and  a  third  in  the  fame  col- 
ledfion,  being  the  lives  of  the  Ruffian  faints  in  a  thin  folio  ;  the 
leaves  are  not  palled  together,  as  the  former  two  are,  but  cut  on 
wooden  blocks,  and  illuminated;  there  is  alfo  another  rare Ipeci- 
mcnof  thefirft,  in  that  valuable  colle&ion  of  archbifhop  Writer 
in  Sennet  College  library,  at  Cambridge ,  bound  up  with  a  M.  S, 
book,  this  differs  very  much  from  thofe  at  Oxford ;  it  is  the  life  of 
Chriji  in  figures,  or  rather  the  typesiof  the  old  and  new  teftament; 
they  have  not  fo  many  ipecimens  of  the  firlt  printing  at  Harlem , 
as  we  have  m  England :  The  cutting  of  the  blocks  or  moulds  for 
making  our  playing-cards,  is  in  the  lame  manner,  as  thole  for  the 
books  printed  at  Harlem ;  they  lay  a  fhcet  of  moil!  or  wet  paper 
on  the  form  or  block,  after  firlt  lightly  brufhino  hover  with  ink, 
madeof  lamp-black  mixed  with ftarch  and  water,  then  they  rub 
it  off  with  a  round  lift,  with  their  hand,  which  is  done  with 
great  expedition;  this  is  for  the  pidfureor  court-cards;  then  they 
pafte  them  together  threefold,  the  courfeft  being  put  m  the  mid¬ 
dle;  they  are  coloured  by  the  help  of  feveral  patterns,  or  ftanefiles, 
as  they  aie  called,  which  is  card-paper  cut  thro*  with  a  penknife, 
for  each  colour,  as  red,  for  at  the  firft  printing,  the  card  has 
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only  a  meer  out-line:  Theie  patterns  are  painted  with  oil-colours, 
to  prefer  ve  them  from  wearing  out  with  the  brufhes  ;  they  lay 
the  pattern  upon  the  picture,  and  by  Aiding  a  brufh,  that  is  full 
and  ioofe,  gently  over  it,  it  fixes  the  colour  into  the  cut  holes, 
and  leaves  it  on  the  print,  that  is  to  be  a  card,  and  fo  on  for  all 
the  other  colours  that  are  to  be  feen  on  cards;  all  which  is  better 
underftood  by  feeing  them  perform  it,  than  by  any  delcription : 
This  Mr.  Bagford  fuppofes  to  have  been  their  firft  way  of  print¬ 
ing  at  Harlem.  The  hint  might  alfo  have  been  taken  from  MSS 
900  years  old ;  for  in  them  the  great  letters  are  done  by  the  il¬ 
luminators,  in  the  fame  manner  as  card^ making :  The  next  me¬ 
thod  of  printing  at  Harlem ,  was  by  cutting  whole  forms  in  wood, 
from  MSS,  and  without  pi&ures ;  fuch  Mr.  Bagford  takes  the  Do¬ 
nat  us  to  be,  mentioned  in  hiflories ;  and  this  might  bear  date  in 
1450,  and  lome  fay  in  1440;  and  this  may  be  as  plainly  demonftra- 
as  the  former,  from  copy-books,  printed  at  Rome,  Venice,  in 
S-witzerland  and  England,  as  high  as  1500;  this  method  of  wri¬ 
ting  is  harder  to  perform  than  either  Roman,  Italic ,  or  any  other 
letters  ufed  in  printed  books  :  The  third  method  of  printing  was 
with  Angle  types  in  wood ;  but  the  author  of  this  invention  is  un¬ 
known  ;  it  was  then  efteemed  lb  uncommon  a  thing,  that  printers 
carried  their  letters  in  bags  at  their  backs,  and  got  money  at  gen¬ 
tlemen’s  boufes,  by  printing  the  names  of  the  family,  epitaphs, 
longs,  and  other  l'mall  performances:  The  fourth  improvement  of 
this  noble  art  was  the  invention  of  Angle  types  in  metal ;  here  we 
muft  entirely  afcribe  the  honour  to  Veter  Scheffer ,  of  Grenfchen , 
iervanr,  and  afterwards  fon-in-law  to  Fauft,  who  entertained  him 
to  work  in  his  houle  at  MentZj  and  he  obferving,  how  induftri- 
ous  his  mailer  was  to  improve  this  art,  undertook  it  himlelf,  and 
with  much  application  and  induftry  brought  it  to  perfedlion  ;  af¬ 
ter  he  had  made  leveral  effays,  he  at  lalt  difcovered  it  to  his 
mailer  Fauft ,  who  making  Ibrne  experiments  with  his  Angle  types, 
and  Anding,  that  they  would  anfwer  his  expectation,  was  fo  tran- 
fported  with  joy,  that  he  promifed  him  his  daughter  in  marriage 5 
which  fometime  after  he  performed,  and  they  continued  together 
improving  this  art  with  great  lecrecy,  till  it  became  known,  and 
fpread  itlelf  over  all  Europe ;  fometimes  you  have  their  names  at 
the  end  of  the  books  they  printed,  and  fometimes  not ;  fometimes 
with  dates  as  high  as  145  7  ;  as  the  plalms  printed  by  them,  now 
in  the  emperor’s  library,  and  mentioned  by  Lambecius  in  his  Bib¬ 
liotheca ;  and  as  low  as  1490,  for  which  we  have  the  authority 
of  Erafmus,  in  a  preface  to  Livy,  printed  at  Bafil,  by  Froben 
A.  D.  15..  As  for  John  Guttenburgh ,  tho’  he  is  faid  by  feveral 
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authors  to  be  the  firffc  inventor  of  printing,  yet  we  cannot  find 
one  book  with  his  name  and  of  his  printing:  We  may  rationally 
cohje&ure,  that  printing  with  plates  of  pewter,  brals,  or  iron,  ei¬ 
ther  graved  or  etched,  was  firft  praCtifed  by  the  working  gold- 
fmiths  5  for  they  have  a  way  of  taking  off  the  imprefttons  of  their 
,toork,  bytheihnoke  of  a  lamp,  which  perhaps,  gave  the  hint  to 
the  graving  onbrafsj  and  of  this  we  have  a  dark  account  in 
authors. 

The  firft  printing  at  Harlem ,  was  a  book  with  pictures ;  they 
took  off  the  impreffion  with  a  lift  coiled  up,  as  the  card-makers 
ufe  to  this  day  $  but  when  they  came  to  ufe  fingle  types,  they  em¬ 
ployed  ftronger  paper,  with  vellum  and  parchment-  then  they 
tnade  ufe  of  a  preis,  tho’  they  afterwards  contrived,  and  made  it 
more  ierviceabie  $  nor  was  their  ink  for  printing  brought  to 
perfection  at  firft,  but  improved  by  degress  5  rolling-prefs 
priming  was  not  uied  in  England ,  kill  King  James  the  1  ft,  and 

then  it  was  brought  from  Antwerp,  by  our  induftrious  John 
Speed. 


Mr.  Sag  ford  faw  at  Leyden ,  over  a  glazier’s  door  in  the  Har- 
lemer-ftreet  (io  called,  becaufe  it  leads  to  Harlem )  the  effioies  of 
Cofier  cut  in  wood,  and  painted  with  an  inlcription  ^  this  ftatue  was 
letup  by  a  p  ivate  perlon,  the  owner  of  the  houfe,  perhaps  for 
the  name  and  fake  of  the  ftreet,  and  Mr .Bagford  iuppoles,  not 
f  ,an  a,  out  16  $0;  this  ftatue  is  done  after  the  graved  print  in 
the  boo,  at  Hasten,  or  the  painting  over  the  door  of  Laurence 
JohnJon  Gofer,  where  they  lay,  he  firft  pradifed  the  artof  print¬ 
ing  -  but  Mr.  Bagford  rather  takes  it,  that  he  lived  in  this  houfe 
I?  nli  °  ,  was  church-keeper  or  lexton  ;  for  io  the  word 

iigmfies  bothm  the  high  and  low  Dutch:  Mr.  Bagford  went 
Har^tn  ^  compare  and  collate  one  of  the  fame  impreffion  in 
quarto,  whicn  Mr.  Butlard  had  procured  for  him,  with  that  at 
Harlem,  the  title  of  the  book  at  the  latter  end  runs  thus  this 
wok  was  finijhed  in  the  good  city,  of  Culenburgb,  by  me  ’  John 

'  0f™r.LoJdL$h  on  the  Saturday  after 

Sl  Matthew  *  LJayh  with  the  device  of  the  primer  hanmn*  on 

the  bough  or  Pag  of  a  tree,  a  cuftom  they  much  ufed  in  thole 

days,  as  may  be  feen  by  ancient  monuments^  gravtftones  not 

only  in  the  g«!at  church  at  Harlem,  but  alfo  in  fieferal  other  cities 

Holland  3  _tpe  title  of  the  book  is  in  Low  cDutch  fthe  lammaae 
m  which  it  is  punted)  viz.  1  -language 


&ptcgtl  unfa*  TStborfctnga 
*•  er  %be  Mirror  of  our  Salvation. 
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On  the  cheft,  wherein  this  book  was  kept  at  Harlem ,  in  the 
prince’s  garden,  the  date  1618,  was  inlaid  in  the  wood  ^  and  upon 
collating  it  with  the  other  he  brought  from  Amflerdam,  he  found 
them  to  agree  both  in  the  words  of  the  text,  and  like  wile  in  the 
pi£lures$  they  only  differed  in  this,  that  the  Harlem  book  was  in 
folio,  with  two  pictures  in  each  page,  and  the  words  column  wife, 
and  2  5  lines  in  a  column,  containing  60  pages,  and  printed  but 
on  one  fide,  and  not  palled  together,  as  thole  at  Oxford  and  Cam¬ 
bridge  :  At  the  entrance  into  the  princes’s  garden,  at  the  upper 
.end  of  the  l'ummer-houfe,  on  the  right  hand,  was  Gofer's  Itatue, 
leaning  with  its  left  hand  on  the  infcription,  which  bore  date 
1440  5  and  in  its  right  hand  the  letter  A  m  a  iquare,  with  other 
fig  ores,  as  little  naked  boys,  and  in  their  hands  ABC,  with  the 
piffure  of  Fame ,  holding  the  letters  CD  and  E,  which  was  taken 
from  jfunius  in  his  hiftory  of  the  Zow  Countries ;  all  thefe  pic¬ 
tures  with  the  llatue  of  Cofler,  are  painted  on  the  walls  of  the 
fummer-houle,  in  diftemper  or  water  colours,  and  no  older  (as 
appears  by  the  date  on  the  cieling)  than  1  5  5. 

Now  as  printing  is  but  another  way  of  writing,  and  brought  to 
perfeflion  by  degrees,  as  other  arts;  and  as  pictures  either  painted, 
cut  in  wood,  or  graved,  were  called  the  laymen’s  books  ^  for 
every  one  could  read  a  pi£fure,  and  fay,  this  is  a  houje ,  and  that 
a  tree  5  lo  Mr.  Hagford  luppoies,  that  the  pictures  or  drawings  of 
the  ancients  gave  the  firft:  hint  of  printing,  and  if  the  feribes  had 
not,  in  prccefsof  time,  broughttheir  art  of  writing  into  a  decorum, 
uniformity,  and  rule  in  their  leveral  volumes,  the  printers  could  not 
have  followed  them  fo  exactly  in  the  imitation  of  their  letters  and 
the  pages  of  their  books  5  then  the  making  of  cards  was  another 
introduction  to  the  invention  of  printing,  which  laft  he  takes  to 
be  very  ancient  $  the  firft:  fpecimen  of  printing,  was  on  one  fide 
only,  as  that  at  Fernet  college,  moftly  in  figures,  with  1'ome  few 
words  only  on  the  fide  in  labels,  like  that  at  Oxford,  the  nextffep 
was  that  book  at  Harlem,  where  the  delignsof  the  prints  are  better 
executed  $  and  then  they  came  to  have  not  only  lines,  but  whole 
pages  of  words,  befides  the  pictures  on  a  page  j  the  next  Itep  was 
ballad-printing,  with  the  like  pictures,  and  that  only  on  one  fide  5, 
tfec  next  improvement  of  this  noble  art,  was  the  cutting  of  whole 
pages  on  wooden  blocks  or  moulds,  and  printing  on  both  hides  of 
the  page  5  and  the  firft:  fpecimen  of  this  nature  was,  as  lome  authors 
fay,  a  FJonatus ,  printed  at  Harlem  and  at  Mentz ,  tho5  others 
affirm,  that  a  bible  was  printed  in  the  lame  manner,  in  14  57. 
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■4  Pyramidal  appearance  in  the  Heavens,  objerved ^  near  Up- 
*  minder  in  Efifex  3  by  Mr.  Derham.  Phi).  Trani.  N°  310. 

p.  2411* 

ON  the  afternoon  of  Thurfday  April  3d,  1707,  Mr  .Derham 
obierved  in  the  weftern  part  or  the  heavens*  about  a  quar- 
ter  of  an  hour  after  fun-fet,  a  long  (lender  pyramidal  appearance, 
perpendicular  to  the  horizon  3  the  bale  of  this  pyramid  he 
iudned  to  be  the  fun,  then  below  the  horizon  3  its  Apex  reached 
j5  or  20  degrees  above  the  horizon  3  it  was  throughout  of  a 
rally  red  colour,  and  when  he  fir  ft  law  if,  pretty  vivid  and 
Jfrong3  but  the  top  was  much  fainter  than  the  bottom  part, 
nearer ’the  horizon  3  at  what  time  this  appearance  began,  whe¬ 
ther  ar,  or  how  foon  after  fun-let,  Mr.  Derham  could  not  fay7; 
but  a  while  after  he  had  perceived  it,  it  became  by  degrees 
weaker  and  weaker,  lb  that  in  about  a  quarter  of  an  hour  after 
he  firft  faw  it,  the  top -part  a  B  D  in  Plate  II.  Fig.  5.  was  fcarcely 
nibble  3  but  the  lower  part  continued  vivid  much  longer,  tho’  it 
became  by  degrees  (hotter  and  (Porter;  he  faw  the  remains  of 
the  lower  half  B  Dqf  a  full  hour  after  fun-fet,  and  he  thinks  he 
could  have  feen  it  longer,  had  the  horizon  been  open,  his  fight 
being  often  obftrifeled  by  trees,  fo  that  he  was  not  only  hindered 
from  an  accurate  obfervation  of  the  end  of  this  unufual  ap¬ 
pearance,  but  likewile  of  all  the  particulars,  that  might  pro¬ 
bably  occur :  The  whole  atmofphere  feemed  hazy,  and  full  of 
vapours,  efpecially  towards  fun-fet 3  the  moon  and  fears  were 
bearded  at  that  time,  and  a  halo  appeared  afrerwards  about  the 
moon;  and  this  diipofition  of  the  air  was  probably,  the  caufe  of 
the  phenomenon;  the  pyramid  was,  undoubtedly,  imprinted 
upon  the  difeant  vapours  of  the  atmoiphere,  it  being  manifeftly 
farther  off,  or  lying  beyond  lome  fmall  thin  clouds,  CL,  CL, 
that  intercepted  it,  and  in  thole  parts  covered  and  hid  it  : 
Mr,  Tier  ham never  in  his  life  faw  any  thing  like  it,  excepting 
the  white  pyramidal  glade,  which  is  now  called  Aurora  bo - 
fealis ;  and  the  above-mentioned  pyramid  being  (excepting  in 
colour  and  length)  lo  very  like  it,  he  fuppoles,  that  it  may  per¬ 
haps  .in  lome  mealure,  conduce  to  the  folution  of  that  odd  phae-> 
Bomenon,  the  Aurora  borealis. 
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Jin  Experiment,  confirming  the  produ&lion  of  Light,  by  the 
Effluvia  of  one  Glafs,  f filing  on  another  in  Motion  5  by 
Mr.  Francis  Hauksbee.  Phil.  Trank  N°  310.  p.  2413. 

MR.  Hauksbee  took  a  large  receiver,  as  represented  in 
Plate  III.  Fig.  1.  aaaa ,  within  whofe  body  he  fixed  ano¬ 
ther,  3.s  b bbb,  both  their  axis  lying  parallel  to  the  horizon,  and 
they  were  k/xed  within  each  other  at  c  the  outward  lurface  oC 
the  inner  glals  was  at  lead  an  inch  didant  from  the  inner  iurface 
of  the  outward  one,  and  they  were  turned  by  two  large  wheels, 
whole  bands  communicated  with  the  fmall  wheels  dddd  Axed 
on  their  axis  5  the  inner  glafs  was  firft  exhauded  of  its  air,  and 
being  then  fixed,  as  above-mentioned,  he  moved  only  that  wheel  ? 
which  gave  motion  to  the  large  glafs  3  iuppofing,  that  when  tb t 
effluvia  of  that  glafs,  by  the  application  of  his  hand  to  it,  would 
reach  the  other,  tho’  at  red,  it  would  neverfhelels  be  atfeded 
thereby  and  give  a  light,  which  accordingly  happened,  ipread- 
ing  itielf  in  flying  branches  all  over  3  then  turning  the  other 
wheel,  the  light  became  more  confiderable,  and  the  greateft  that 
had  been  produced  in  any  experiment  made  on  that  iubjeef,  and 
Mr.  Hauksbee  doubted  not,  but  that  it  would  have  been  more  fo„ 
had  the  inward  glals  been  fitted  nearly  to  touch  the  inward  iuc- 
face 'of  the  outward  one,  the  effluvia  of  which,  as  he  iuppoles* 
would  then  be  capable  of  acting  with  more  vigour  on  the  ex- 
hauded  moving  receiver:  But  to  return,  he  cauled  born  the 
large  wheels  to  give  motion  to  the  glafles  one  and  the  iamc  way,, 
with  as  equal  a  velocity  as  they  could  3  yet  he  did  not  And,  but 
the  light  was  then  as  drong,  and  continued  as  long,  as  when 
their  motions  were  made  reverie  3  lo  that  he  did  not  perceive* 
that  contrary  motions  any  way  contributed  to  the  phenomenon  3 
but  motion  without  being  prelcribed  by  rules  (as  this  experiment 
feems  to  infmuare)  is  found  abfolutely  neceffary,  and  as  indeed* 
the  whole  courle  of  experiments  on  this  head  abundantly  confirm  % 
Wit.  Hauksbee  farther  obferved,  that  notwithftanding  the  effluvia 
feemed  to  be  equally  didributed  on  the  outer  furfree  of  the  in¬ 
ner  moving  glals  3  yet  the  light  was  mod  vigoroufly  apparent  on 
-that  fide  of  it  next  the  attrition  3  and  when  the  motion  either  ot 
the  outer,  or  inner  glafs  ceafed,  iuppoling  the  ether  in  motion 
(for  upon  trial,  he  found  very  little  difference  either  way)  the 
light  would  continue  to  appear  a  conflcierable  time  within  ri.-c’ 
exhauded  glals,  till  the  effluvia  of  the  other  could  no  long.,  c 
ad  with  lo  much  vigour,  as  to  affed  the  inner  glals  3  he  hive- 
wife  obferved,  after  both  glaflcs  had  been  for  lome  time  in  mo  - 


c6  MEMOIRS  of  the 

tion,  the  hand  being  applied  all  the  while  on  the  outer  one*  that 
then  the  motion';  ceafing,  and  no  light  appearing,  it  was  biifc 
bringing  his  hand  near  the  farface  of  thre  outer  glals,  to  produce 
flaflaes  of  light  like  lightning  in  the  inner  glals,  the  effluvia  then 
ieeming  to  be  more  vigoroully  pufhed  upon  it  by  the  approach’ 
of  the  hand  5  he  farther  obterved,  that  upon  admitting  a  little 
air,  the  appearance  of  the  light  died,-  nor  could  it  then  be  by 
any  means  recovered* 

•An  Experiment,  Jhewing  the  difficulty  of  fepar  a  ting  two  He- 
mifjpheres,  upon  injeEiing  an  Atmofphere  of  Air  on  their 
external  Surfaces ,  without  ex hau fling  the  included  Air  3  by 
the  Same..  Phil.  Tranli  N°  310.  p.  2415. 


TH  O’  the  preffure  of  the  air  be  evident  from  a  number  of 
undeniable  experiments  made  by  the  air-pump,  yet  to  put 
the  matter  of  fadr  pall  all  diipute,  Mr.  Hauksbee  deviled  the 
following  experiment  •  he  took  a  drong  glafs  receiver,  open  and 
armed  with  brals-hoops  at  top  and  bottom,  to  which  were  ap¬ 
plied  two  brais-pJares  with  wet  leathers  between  them  ;  but  fird 
were  included  two  brals  hemi-fpheres,  which  joined  on  a  piece 
of  wet  leather,  their  diameter  was  three  inches  and  a  half.;  a 
mercurial  gage  was  alio  included ;  to  the  upper  hemi-iphere  a 
large  brafs  wire  was  fere  wed,  which  palled  thro’  a  box  of  leathers 
lerewed  on  the  upper  plate,  and  could  ealily  be  moved  up  and 
down,  without  buffering  any  air  to  pals  with  it ,  to  the  upper 
part  of  this  hip -wire  was  lerewed  a  cork,  thro5  which  the  air 
was  to  be  injedfed  ;  in  this  manner  the  lower  and  upper  plates 
were  Irrongly  lerewed  to  the  receiver,  into  which,  after  an  at- 
molpherw  or  air  had  been  injedfed  (which  was  eafily  dilcoverable 
by  the  gage,  the  air  therein  pofleffing,  but  half  the  {pace  it  did 
before)  the  fyrmge  was  taken  off,  and  in  its  dead  an  iron  with 
an  eye  was  lerewed  on,  by  which  the  whole  Apparatus  was  fuf- 
pended  on  a  triangle  5  then  there  was  put  into  the  fc ale,  which 
hung  at  its  bottom,  fo  much  weight  as  amounted  to  full  14.0 
pounds  before  the  hemi  spheres  could  be  parted  5  the  fh&ion 
of  the  Hip -wire  thro  the  box  of  leathers  was  very  confiderable. 

He  afterwards  repeated  the  lame  experiment  with  the  like 
fucceis  i  and  in  order  to  try  how  it  would  anlwer  all  manner  of 
vyays  he  exhaufted  the  lame  two  hemi-lpheres  of  their  air.  and 
then  he  found  that  the  like  weight  was  required  for  their  fepa- 
ration,  as  when  the  additional  atmofphere  of  air  was  thrown  oa 
their  external  iurfaces,  without  exhaufting  the  included  air  :  and 
.artner  to  confirm  the  lame,,  he  not  only  exhaufted  the  included 
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air  from  the  two  hemiipheres,  but  afterwards  including  them  in 
the  receiver,  he  likewile  inje&ed  the  fame  quantity  of  air  on 
their  external  furfaces,  as  in  the  former  experiment,  and  then  he 
found,  that  280  pounds  (which  was  double  the  weight  before 
required)  did  not  leparate  them. 

Some  natural  Obfer  vat  ions  in  the  Parilhes  of  Kinnardfey  and 
Donningron  in  Shropfhire  3  by  Mr .  George  Piaxton,  Phil. 
Tranf.  N°  310.  p.  2418. 

MR.  Blanton  at  his  indufHon  (in  November  6  th,  1673)  into 
the  parfonage  of  Kinnardfey  >  where  he  had  been  incum¬ 
bent  for  upwards  of  30  years,  found  a  great  many  aged  people 
in  the  parilh,  and  upon  taking  the  number  of  the  inhabitants, 
he  oblerved,  that  every  lixth  ioul  was  60  years  of  age  and  up¬ 
wards,  that  fomc  were  85  and  others  903  this  ieemed  lurpnfing 
to  him,  the  town  being  furrounded  with  a  large  morals,  over¬ 
flowed  in  winter,  and  no  coming  into  the  pari  Hi  any  way,  upon 
arable  land  3  at  his  entrance,  "he  found  neither  gentleman  nor 
beggar,  nor  any  diflenter  from  the  eftablifhed  church  3  and  no 
law-fuit  had  been  known  amongfl:  them  in  the  memory  of  man, 
nor  was  there  any  commenced,  during  his  incumbency  as  Re<5k>r 
there  3  the  morafles  or  moors  are  of  a  large  extent,  and  the  pa¬ 
ri  (h  is  furrounded  with  them,  for  which  realon,  the  village  was 
called  Kinnardfey  or  Kinnardus  his  ifland3  e /,  eay  ey  are  all 
watry  terminations  3  thus  the  next  parifh  is  called  Eyton ,  i.  e, 
the  town  upon  the  waters  3  Edneyy  or  Edwyney ,  Edwin’s 
ifland  3  'Buttery  or  Butterey\  the  illand  of  Butter ,  being  a 
large  grazing  traft  of  land,  with  lome  others  of  the  like  termi¬ 
nation  3  all  that  vafl:  morals  was  called  the  Weald-moor ,  or  the 
Wild-moor ,  that  is  the  woody  moor  3  thus  the  wood  lands  of 
Kent  are  called  the  Wealds  of  Kent  3  the  Wolds  of  Torkfire 
have,  very  probably  been  formerly  woody  and  called  the  Wealds , 
for  Weald  or  Wold  is  by  our  Saxon  antiquaries  rendered  woody  3  and 
Mr.  ‘ Plaxton  was  affured  by  aged  people,  that  all  the  wild  moors 
had  formerly  been  lo  far  overgrown  with  elders,  willows,  ialleys, 
thorns,  that  the  inhabitants  commonly  hung  bells  about  the 
necks  of  their  cattle,  that  they  might  the  more  eafly  And  them  3 
thefe  moors  ieem  to  be  nothing  elie,  but  a  composition  of  l'uch 
fludge  and  refule,  as  the  floods  left  upon  the  iurrace  of  the 
ground,  when  they  drained  away,  and  yet  this  dirt  is  full  three 
or  four  foot  thick  3  for  he  often ’dbferved,  that  the  black  foil  call; 
up  by  moles,  or  dug  out  of  ditches,  was  a  mere  compolition  of 
Vol.  V.  2  H  roots 
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toots,  leaves,  fibres,  ipray  of  wood,  .fuch  as  die  water  had 
brought  and  left  behind  it  3  the  inhabitants  in  digging,  do  often 
find  roots  and  flumps  of  Oaks  three  or  four  foot  under  the  furface, 
and  thpy  are  very  common  in  the  bottom  of  their  ditches  and 
drains :  the  foil  is  peary,  and  cut  up  for  fuel  in  fbme  part  of  the 
Lord  Chip  5  in  the  bottom  of  thele  peat-pits,  are  found  clay, 
land,  and  other  forts  of  foil  3  thele  grounds  have  formerly  been 
much  higher  3  for  Mr.  ''Plant on  obferved  oaks  and  other  trees, 
where  the  prelent  foil  is  fo  much  llirunk,  and  fettled  below  them, 
that  they  Hand  high,  and  are  lupported  by  the  large  fibres  of  the 
roots,  fo  that  fbeep  may  eafily  creep  under  them:  The  large 
tradf,  formerly  called  Vafla  regalis ,  is  by  draining  become  good 
paflure  land  3  it  yields^  considerable  quantities  of  hay,  tho5  a 
great  deal  of  it  be  of  fuch  a  nature,  as  to  dry  up  a  new  milk^ 
cow,  flarve  a  bode,  and  yet  feed  an  ox  furprifingly,  nay,  make 
him  fatter  than  the  beff  upland  hay  3  this  Mr.  PI  ant  on  fuppoles 
to  proceed  from  its  dry  and  binding  quality,  which  makes  the 
oxen  drink  much, 

A  'Qut  half  a  mile  from  the  parifli  church,  is  a  pretty  farm 
called  the  Pi Li//,  which  Mr.  Planton  fuppoles  to  have  been  for¬ 
merly  a  fortification 3  it  is  encompaffed  with  a  morals, 

ana  ra*led  up  to  a  great  height  with  land,  broken  ffones,  gravel 
and  rubbifh,  and  is  («s  he  meafured  it)  above  1900  yards  in 
corap ais,  ana  16,  18,  and  20  yards  m  breadth  3  in  fbme  places 
it  iCems  to  ha  c  Deeh  buiit,  before  the  moors  became  bosgyj  for 
he  could  never  find  any  way  over  the  moors,  by  which  they  could 
have  conve/d  thefo  vaft  quantities  of  earth,  clay,  fand,  and  rub- 
bii.o  to  raids  mar  extraordinary  rampart :  From  the  days  of  Henry 
the  V  Aiith  Mr.  Planton  was  the  fixth  Recfor  in  this  pari  Iff 

In  his  Rcdtory  of  Xtonnington,  to  which  he  was  pre 
JLnno  1 090,  tie  found  as  many  o*d  people,  as  he  did  in  Kihrmn*- 
m^>fKiwiard/ert^rc  were  r35  fouls,  at  P)on- 
. d!  6‘  o  I  °i  J‘  JF 35  ^1C  had  29  aged  60  and  upwards,  of 
fj  he  had  24  of  that  age,  both  which  numbers  multiplied 

•n  r  i  ?  iaere  15  nothing  remarkable  m  the  na- 

ioCcLr  °Z* n£0> excT -8  th,e  Royal  0ak>  whlch  ft-od  at 

iil  tl  f unrounded  with  a  great  many  more;  this  oak 

and  covere/whh  w  T  ‘r’  itS  bou8hs  were  all  lined 

the  kwTfr  Tn  hdV  Hfre  m  th,C  ti!,ckeft  part  of  thefe  Whs 
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fenced  in  by  Rafil  Fitz-  Herbert ,  Efq$  with  a  handfbme  trick  - 
wall,  with  this  inlcription  over  the  gate,  in  golden  letters,  upon, 
a  blue  done. 


FeliciJJimam  arbor em ,  quam  in  Hfyhm 
Fotentijfmi  Regis  Caroli  Secundi ,  Deus  Opt.  Mdra 
per  quern  Reges  regnant ,  hie  crefcere 
voluit ,  perpetuam  rei  tant# 

Memo-nam ,  ###«*  Specimen  firmed 

in  Reges  fidei ,  wz/ro  cinffiam  .■ 

Fpfleris  commendant ,  Bazillius 

£5?  Jana  Fitz- Herbert. 

Sprier c us  arnica  Jovii 

The  XLVIth  medal  in  Mr.  Evelyn's  Numfmdta>  is  whaf 
king  Charles  the  L  cauled  to  be  damped  in  honour  of  the  in- 
dallation  of  his  Ion 5  on  which  is  the  Royal  Oak  under  a  princes 
coronet,  overfpreading  iubnafeent  trees  and  young  fuckers,  tvith 
this  inlcription  $ 

SERIS  FACTURA  NEPOTIBUS  UMBRAM, 


On  the  reverfe,  within  the  garter  of  the  order,  is  this  legend,, 

CAROL.  M.  B.  REGIS.  FILIUS  CAROL.  PRING 
IN  AUG  UR  AT  UR.  XXII  MAIL  MDCXXXIIX. 


The  following  is  an  inlcription  on  a  pillar  ere£led  by  the  fea- 
fide,  where  the  king  firit  landed. 


Si  fie  7  Viator ,  iter ,  veftigia  prima  fecundus 
pofuit  hie  Carolus ,  quum  redit  exilio. 

The  people  in  SDonnington  live  to  a  great  age  •  in  one  houle 
Mr.  Flax  ton  law  three  healthful  perfbns  5  viz .  the  husband,  his 
wife,  and  the  wife's  brother,  whofe  ages  reckoned  together  made 
278,  and  they  lived  fome  years  after  5  Mr.  Flaxton  was  Reef  or 
there  about  13  years  and  lome  months ;  and  in  all  that  time  he 
buried  only  27  perlons,  four  of  which  came  from  neighbouring 
parilhes,  four  were  young  children,  and  of  the  remaining  19^ 
the  youngefl  was  about  60,  and  the  oldelt  96"  years  of  age  ,  he 
was  the  fourth  legal  incumbent  in  lucceflion  from  the  reforma¬ 
tion  5  and  at  one  triennial  vifiration  of  the  biihop,  there  was 

H  2  neither 
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neither  burial  nor  wedding  to  return  into  the  regiftry  at  Lich¬ 
field  3  the  country  is  very  healthful  in  thole  parts,  and  tho  it 
l'eems  to  the  eye  of  a  traveller  to  be  but  of  a  moderate  height, 
yet  between  Donnington  and  Wolver-hampton-,  which  is  but  five 
miles,  you  crofs  four  brooks  in  the  compals  of  three  miles,  two 
of  which  run  into  the  Severn  into  the  fouth-weft  leas,  and  the 
other  two  into  the  Jrent  and  Humber ,  into  the  northern  ocean. 


An  Account  of  the  Cape  of  Good  Hope  5  by  Mr .  John 
Maxwel.  Phil.  Tranf.  N°  310.  p.  2423. 

TH  E  Cape  of  Good  Hope ,  which  is  part  of  Monomotapa , 
and  the  fouthermoft  part  of  Africa ,  lies  in  the  latitude  of 
34  degrees  3®  minutes  fouth,  and  id- degrees  15  minutes  eaft  of 
London  3  it  was  firffc  difcovered  by  Bartholomew  Diaz  A.  D. 
1493,  under  John  II.  king  of  ‘Portugal 3  he  gave  it  the  name  of 
the  Cape  of  Tempefts ,  becaufe  of  the  ftorms  he  met  with  there, 
and  a  lea  that  runs  very  high,  and  makes  it  bad  riding  at  anchor, 
when  the  wind  is  at  north-weft,  lince  it  is  a  neck  of  land  ftretch- 
ing  out  into  a  vaft  ocean  on  each  fide 3  but  king  John  gave  it 
the  name  of  Bona  Efperanpa,  or  Good  Hope ,  which  it  (till  re¬ 
tains  3  becaule  when  that  Cape  was  doubled,  he  had  good  hopes 
of  finding  out  a  way  by  fea  to  the  Haft-Indies ,  about  which  he 
was  then  very  follicitous :  The  Hottentots ,  natives  of  this  place, 
are  a  race  of  men  diftindt  both  from  Negroes  and  'European 
Whites 5  for  their  hair  is  woolly,  fhort  and  frizzled  ;  their  noles 
fiat,  and  lips  thick  3  but  their  fkin  is  naturally  as  white  as  ours, 
as  appeared  by  a  Hottentot  child  brought  up  by  the  Dutch  in 
their  fort  here  3  their  Itature  is  ’ univerlall y  of  a  middle  fize  3 
they  are  clean  limbed,  well  proportioned,  and  very  nimble  3 
Air.  Maxwell  never  faw  a  fat  perfon  among  them  3  they  befmear 
their  faces  and  bodies  all  over  with  luer,  or  other  oleaginous 
matter,  which  together  with  expofing  their  bodies  to  a  warm 
fun,  makes  their  fkin  of  a  tawny  colour,  and  ftink  in  Inch  a 
manner ,  as  to  be  Imelt  at  a  confiderable  diftance  to  the  windward  3 
they  adorn  their  hair  (which  is  always  clotted  with  greale  and 
naltineis,  like  the  thrums  of  a  mop)  with  fhells,  pieces  of  cop¬ 
per,  &c.  both  fexes  are  commonly  clad  with  the  fkin  of  a  iheep, 
but  ibmetime.s  of  iuch  wild  beafts,  as  they  happen  to  kill,  with 
.  ,  y  outwards  in  fummer,  and  inwards  in  winter,  from 
which  he  has  leen  them  pick,  and  eat  the  lice  in  the  ftreets^  the 
women  wear  thongs  of  ikins,  ieveral  yards  long,  about  their 
legs,  which  when  dry,  with  the  infide  out,  do  lo  much  refemble 
fheep’s  guts,  that  moft  ftrangers  miftake  them  for  luch  5  the  men 

hang 
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hang  tlieir  privities  in  a  bag,  and  the  women  cover  theirs  with  a 
flap  or  apron  made  of  thins  j  the  women  alfo  wear  a  cap  of  fkins, 
only  dried  and  ditched  together,  whereas,  the  men  commonly  go 
bare-headed  5  they  alio  go  bare-footed,  only  when  they  travel* 
they  wear  a  piece  of  fkm  faftened  about  their  feet  5  their  wea¬ 
pons  are  javelins,  with  which  they  are  very  dexterous  at  hitting 
the  mark,  and  bows  with  poiioned  arrows,  which  kill,  as 
Mr.  Maxvtel  was  told,  upon  drawing  blood,  but  what  they  are 
envenomed  with  he  could  not  learn  ^  their  houfes  are  hemi-fphe- 
rical,  made  of  mats,  iupported  by  flakes,  and  lb  low,  that  a  tall 
man  cannot  ftand  upright  in  one  of  them  3  thefe  they  remove 
upon  occasion,  as  the  ancien  Nomades  did  their  tents  :  Mr.  Mdx- 
<wel  takes  them  to  be  the  mofl  lazy,  and  ignorant  part  of  man¬ 
kind  j  no  arts  are  pracfifed  among  them,  no  ploughing  or  low¬ 
ing,  no  going  to  lea,  not  m  lo  much  as  a  boat,  no  ule  of  iron  or 
money,  no  notion  of  a  God,  a  providence,  or  a  future  ft  ate ^  no 
tradition  of  the  Creation,  or  the  flood,  no  prayers,  nor  iacrifke.% 
no  magical  rites  ^  nor  in  fine  (upon  the  ftri£feft:  enquiry  he  could 
make)  the  leaft  notion  of  any  invilible  being,  capable  of  doing 
them  either  good  or  harm  ;  lo  that  Mr.  Max'Wel  believes,  their 
ignorance  can  hardly  be  parallel’d;  the  only  thing  that  looks 
like  religion  among  them,  lo  far  as  he  could  learn,  is  a  cuftom 
they  have  in  moon-fhiny  nights,  of  dancing  in  the  fields  5  for 
which  if  you  afk  them  the  realon,  all  the  anfwer  they  make 
you  is,  that  it  is  a  cuftom  of  the  Hottentots ,  and  handed  down 
to  them  from  their  anceftors ;  now  whether  they  rejoice  in  the 
light  of  the  moon,  which  diipels  that  darknels,  of  which  they 
are  then  mofl  ienlible,  or  whether  they  take  her  to  be  a  rational 
beina,  endued  with  freedom  of  will,  becaule  of  the  variety  of 
her  forms,  or  for  what  other  realon  Mr.  Maxwel  will  not  pretend 
to  determine  $  however,  as  they  neither  pray,  nor  facrifice  to  any 
other  thing,  lo  neither  do  they  to  this  $  and  upon  enquiry,  he 
could  not  find,  that  they  paid  any  regard  either  to  the  lun  or 
flars  j  the  former  of  which  at  leaft,  one  would  think,  a  people 
io  grolsly  ignorant  would  pay  lome  relpefif  to,  if  they  worihip- 
ped  any  God  at  all,  that  being  the  mofl:  glorious  obje£!  of  their 
fenfes  5  and  accordingly,  we  find  it  affedfed  all  heathen  nations, 
both  the  mofl  barbarous,  and  the  molt  polite  j  and  in  this  Angle 
object,  according  to  Macrobius>  all  their  worlhip  centered  : 
Their  great  ignorance,  Mr.  Maxiwel  iuppoles,  might  partly  be 
occalioned  by  Hfnica  being  peopled  (as  is  probable)  by  that  ex¬ 
tremity  of  it,  which  joins  to  for  the  weftern  coait  is  now, 

and  always  has  been  inhabited  by  2s Jegvoes,  from  whom  it  is  not 
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very  probable,  that  a  people  of  fo  different  a  colour  ihould  have 
Iprung  •  fo  that  the  more  the  inhabitants  fpread  themlelves  to¬ 
wards  the  ibuth,  the  lefs  communication  they  had  with  the  more 
civilised  part  of  the  world  ;  the  only  fhadow  of  government 
among  them  is,  that  in  every  neighbourhood,  the  elded:  is 
fed  m  order  and  dignity  ;  his  advice,  as  to  what  concerns  the 
whole  is  moil  followed,  as  having  the  greated  experience :  The 
ceremony  of  marriage  is  performed  aniohgd  them  by  the  elded: 
perlon  in  the  company,  by  Sprinkling  the  parties  to  be  married 
ivitb  his  urine,  upon  which,  and  cutting  out  one  of  the  man’s 
vVf er, ^  the  bufinefs  is  over  5  this,  ieveral  who  lived  in  the  place 
averred  for  a  certain  truth  5  and  upon  fearching  a  great  many  of 
them,  Mr.  Max'® el  found  it  to  be  fo  5  it  is  a  iniftake  of  Nteu- 
Jbcff  and  others,  who  aflert  that  the  Hottentots  cut  out  one  of  the 
lefies  of  their  male  children  as  loon  as  born,  or  at  the  age  of  9 
or  10  5  when  a  woman  bears  twins,  die  expofes  one,  and  nurfes 
the  other  •  the  reaion  of  which  is  by  lome  ailed ged  to  be  the 
fear  they  have  os  their  nations  growing  too  numerous :  The 
cuftom  of  revenging,  rather  than  punching,  adultery  with 
death,  has  prevailed  amongft  them  3  Mr  "jlfaxwel  was  in- 
iwmecl  that  they  abhorred  polygamy,  tho’  lome  writers  have 
ail  erred  the  contrary  ;  when  any  perlon  grows  decrepit!  with 
age,  their  children  or  neared  relations,  Ihut  them  up  in  their 
nouiesj  and  ltarve  them  to  death  5  they  bury  their  dead  in 
the  Ik  ms  they  wore  when  alive :  Their  food  is  for  the  mod 
part  roots  but  chiefly  one  called  by  the  fDutch  Ontee ,  which 
f  roundiHi  about  the  bignels  of  one’s  little  finger,  and  hot 
tn  the  mouth  5  their  annk  is  milk  and  water  ;  when  they  kill 
a  Jhcep  or  j  cow,  they  eat  the  guts  and  garbage,  either  flight] y 
broiled,  ornate  raw;  they  are  great  lovers  ef  tobacco”  and 
l.Mdy  topurchaie  which  of  the  ‘Dutch,  is  ail  the  ufe  they 
ke  vt  inom:y  i  ,the>’  are  no  Cannibals. :  Notwithflandine  their 

ftafs1 1y°nranfs  %ral  of  the  more  remarkable 

l.ars  bynames  01  their  own  impofine  ;  yet  they  have  n<,  dif 

tinffion  of  weeks,  months,  or  years,  any  Le  w  ie  «14n  by  thdi 

ramy  feaions ;  for  tf  you  aft  a  Hottentot  how  old  hcls  he  an- 

pers  io  many  rams  5  they  watch  the  elephants  where  they  ufe  to 

E  a^  fh00t  ^»>n  theeye,  whke  only  they  canbound 

them  .  1  his  country  produces  lions  tvnpv*  ^  ,  • 

ros’s  elks  (whole  hoof  are  faid  notVEe ’tl  af  Sue  afeXd 
to  them  in  northern  climates)  leonards  wil.l  arc!  I-  ec". 
which  1S  finely  ftreaked  with  whitebnd  dark  brown’  feverdfortf 
of  beautiful  wild  goats,  jackals,  baboons,  monk™’  d«r  jSgc 
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:ows,  and  large  fheep  without  horns,  with  hair  like  a  goat,  in- 
dead  of  wool,  and  with  large  tails,  both  whofe  fle/h  is  very  good  5 
fmall  horfes,  oft  riches,  pellicans,  hawks,  magpies,  wild  pea- 
rocks,  cranes,  Guiney  hens,  penguins,  flamingo’s,  rock-ducks, 
partridges,  phealants,  geele,  common  hens,  turkeys,  and  ducks, 

Here  are  likewiie  manatees,  or  lea-cows,  which  are  low,  very 
thick  and  ill-fhaped,  with  extreme  Ihort  feet,  and  yet  they  are 
very  fwift  5  they  have  no  hair,  but  what  grows  about  their  no- 
ftrils,  they  have  large  teeth,  but  without  being  noxious  5  they 
are  not  ealily  wounded,  they  live  much  in  rivers,  and  are  very 
fhy  5  here  are  ferpents  of  various  kinds,  with  which,  however 
they  are  not  much  infefted  5  their  ibil  produces  1710ft  lorts  of 
fruits  and  plants  that  grow  with  us  5  as  grapes  of  feveral  kinds, 
apples,  quinces,  olives,  oranges,  apriqocks,  cherries,  and  feveral 
kinds  of  aloes,  but  none  (that  he  law)  of  the  true  fort,  luch  as 
Socotra  produces ;  they  have  pompions  in  abundance,  cabbages, 
$$g.  corn,  as wheat,  barley,  i$c.  of  'Dutch  cultivation;  fere 
are  likewiie  hzzards,  falamanders,  and  porcupines 5  this  place  is 
tit  to  produce  any  vegetables,  the  foil  and  climate  conlpiring 
thereto ;  here  the  Dutch  have  fettled,  for  the  conveniency  of  a 
rendezvous  for  their  homeward  bound  E  aft  -India  fleet,  and  they 
have  poffefted  tkemfelves  of  the  country  for  60  miles  from  the 
place  of  their  firft  fettlement ;  bclides  their  principal  town  in 
‘fable  Valley  (fo  called  from  a  neighbouring  hill,  filled  the  fa¬ 
ble  Land ,  becauie  of  its  figure,  from  whence  alio  the  adjoining 
bay  is  called  Table  Say)  where  they  have  a  fort,  an  hoipital’ 
and  a  church,  with  about  300  families  5  they  have  two  other 
imall  towns  in  the  co’unty,  called  Dragenfiein  and  Stallambufs , 
inhabited  rnoftly  by  French  proteftants,  who  make  mod  of  the 
wine  the  place  produces,  which  is  not  inconfiderable,  either  for 
quantity,  quality,  or  variety,  refembling  French  claret,  Rhenijh , 
‘Burgundy ,  &c.  they  are  about  120  families,  and  have  one  mini¬ 
fies  for  both  villages:  In  this  place  are  reckoned  about  2000 
per  Ions  fit  to  bear  arms,  and  about  tfgo  foldiers  5  no  perfon  that 
is  not  in  their  own  fervice,  tho*  a  Dutchman ,  is  admitted  into 
their  fort  5  they  have  prohibited  the  Engllp  to  let  up  among 
them,  tho’  they  have  lerved  the  ulual  rime  of  five  years,  which 
liberty  they  do  not  deny  to  thole  of  any  other  nation  5  and  this 
is  their  pradice  in  all  the  Eaft- India  fettlem.ents;  however, 
when  any  Englijh  fhip  happens  to  touch  here,  difabled  in  mails, 
anchors,  &c.  they  fupply  them  for  their  money  out  of 
their  Heresy  inliead  of  cuftoms  and  excife,  they  uie  monopolies  3 
for  the  monopoly  of  wine  of  the  growth  of  the  place  An.  1706b 


was 
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was  paid  ;  9000  gilders,  imported  brandy  3000,  and  lo  of  the 
tdki  All  the  public  payments  they  make,  are  either  lor  the 
watch,  or  for  killing  of  lions  and  tygers,  zo  dollars  levtard 
being  given  for  killing  a  lion,  and  10  for  a  tyger  5  the  lanei 
they  hunt,  but  they  only  dare  attempt  the  iormer  by  firatagem, 
and  that  in  the  following  manner,  when  lion ^ in  the  night¬ 
time  gets  among  their  cattle,  he  commoniy  kills  more  than 
lie  eats  at  that  time,  whither  he  feldom  fails  to  return  the  follow¬ 
ing  night,  to  eat  up  the  relt  5  but  before  he  comes,  they  take  care 
to  let  ihares  about  the  prey,  with  mulquets  dilpoied  in  inch  a 
manner,  that  in  coming  at  .it,  he  muff  neceffariiy  draw  the  trig¬ 
gers,  the  muzzles  being  io  planted,  as  that  they  icidorn  mils  him  $ 
but  if  he  is  not  killed  out-right,  he  wrecks  his  fury  on  the  mui- 
kefs,  by  gnawing  the  docks,  and  imprinting  the  marks  of  his  teeth 
on  the  very  iron  5  and  tho’  they  are  able  io  retire,  yet  they  are 
known  to  watch  there  for  two  or  three  days,  to  lee  who  comes  to 
look  after  the  execution,  and  they  let  upon  them,  if  they  are  hot 
well  aware. 

A  fort  of  pilgrims  in  the  Haft  Indies  called  TonquierSi  and 
who  often  have  occahon  to  travel  thro5  delarts,  have  a  iurprihng 
dexterity  in  killing  thefe  wild  beads  3  for,  when  a  'Tonquier  lees 
one  of  them  making  towards  him,  he  faces  him,  kneeling  on  one 
knee,  and  holds  towards  him  a  ihort  ipear  in  his  left-hand,  upon 
which,  the  bead,  making  a  fpring  at  him,  pitches  and  fixes  his 
body,  and  then  he  runs  a  poiniard  down  his  throat,  which  he 
carries  in  his  walking  ftaff,  and  lb  kills  him:  When  a  tyger  leaps 
at  a  man,  if  his  firft  aim  is  avoided,  he  never  as  they  lay,  makes 
a  iecond  attempt. 

The  winds  which  blow  at  the  Cape  of  Good  Hope ,  are  of  the 
monloon  kind  3  for  between  the  beginning  of  March  and  Sep¬ 
tember,  which  is  their  winter,  the  wind  blows  for  the  molt  part 
between  the  north  and  welt,  during  which  time  they  have  not 
much  fair  weather  and  from  this  rainy  iealon  the  Hottentots  com¬ 
pute  their  year  3  but,  during  the  other  half  year,  the  wind  gene¬ 
rally  blows  between  iouth  and  eaft,  accompanied  with  very  fair 
weather 3  very  often  from  the  neighbouring  hills,  Hidden  and 
violent  gufts  of  wind  come  down  on  the  adjacent  parts  :  The 
company's  garden,  which  is  about  97c  paces  long,  and  230  broad, 
was  divided  into  4  parts,  in  each  of  which  grew  a  great  many 
of  tne  molt  remarkable  vegetables,  belonging  to  its  refpedtive 
quarter  of  the  world  3  but,  tho5  the  climate,  foil  and  ficuation 
are  very  favourable,  it  is  now  much  neglected,  both  m  reipedt  of 
its  plants  and  walks,  neither  of  which  are.  extraordinary. 

Mr-  Max* 
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Mr.Maxwel  met  at  the  Caps  of  Good  Hope,  with  one  Mr.Kolbe^ 
who  told  him,  that  the  common  fait  there  made  nle  of  by 
the  ; Hutch ,  was  left  in  hollow  places  of  the  earth’s  furface,  after 
the  lun  had  evaporated  the  rain  water,  which  feemed  to  him  hard¬ 
ly  credible-  but  if  it  is  fo,  he  ihppofes,  it  can  fcarcely  proceed 
from  any  other  caufe,  than  the  rain  diflolving  a  fait  contained  in 
the  earth,  which  after  the  rain  is  evaporated,  remains  behind^  and 
this  is  the  more  probable,  as  within  five  leagues  of  the  fort,  lies 
Salt  ‘Bay,  io  called  from  the  vaffc  quantity  of  fait  dug  near  it. 

The  variation  of  the  compais,  or  magnetic  needle,  in  the  At-* 
lantic  and  /Ethiopic  oceans.  A.  D.  1706. 


Variation. 

Latitude^ 

— -  —  — "■■■■  ■■■"■>«* 

Long,  from  London. 

6°  32'  Welt. 

49°  id'  North. 

07°  29'  Welt,  -s 

6  42 

44  31 

h  4>- 

5  3°  . 

4r  00 

I)  08 

5  °4 

40  22 

14  J4 

4  22 

39  ii 

3f 

n  10 

0  0 

32  21 

xy  39 

0  9  r 

D  0) 

32  42 

15-  38 

I  20 

18  y  0 

20  y2 

1  *4 

09  26 

*7  59 

1  10 

00  49 

18  42 

1  00 

01  09  South. 

18  y  8 

0  16 

02  32 

19  48 

0 

0 

0 

05  1 7 

20  07 

0  4°  Halt. 

°5  >8 

20  27 

1  02 

°j  °9 

21  39 

1  30 

06,2I 

22  08 

1  yo 

OS  O3 

!:r 

2  10 

O9  Oy 

2 5  35 

n  0  2 

0  3 

12  O3 

25*  03 

6  04 

18  n 

26  30 

6  19 

19  yi 

27  02 

6  20 

2  I  26 

28  14 

6  30 

21  48 

28  10 

7  00 

21  58 

28  23 

6  4  >■  j 

4f 

27  7  j 

VoL.V.  2. 

I 

Yari- 

V 
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Variation. 

Latitude. 

Long,  from  London. 

6  30  Kali. 

27  11 

2?  I7 

5  °4 

33  5 3 

l6  5-8 

0  00 

34  2.1 

OI  29  30 

1  Oo  W  eil. 

34 1* 

01  33  Eaft 

4  i 6 

33  41 

06  23 

8  46 

34  39 

13  02 

11  $6 

34  30 

16  1  y  At  the  Cape 

0 

1 

►a 

HI 

32  fi 

13  41  of  Good 

10  00  - 

3O  2  1 

1 1  46  Hope. 

09  44 

29  5i 

11 44 

09. 34 

29  2  8 

11  31 

69  22 

28  y6 

11 05 

09  04 

27  3 8 

10  01 

08  30 

126  ff 

Iv-s 

00 

O 

08  02 

2)  4I 

07  22 

07  32 

24  32 

of  43 

OI 

16  00 

06  ;o  Weil.  At  the 

1  ; 

Ijle  of  St.  Helena. 

An  Experiment,  peering  the  Quantity  of  Air  produced  from  a 
certain  Quaraity  of  Gun-powder,  fired  in  common  Air  ;  by 
Mr.  Francis  Kauksbce.  Phil.  Tranf.  N°  311.  p.  2409. 

MR;  Hauksbee  took  a  fine  glafs  tube  about  3  6  inches  long, 
the  diameter  of  its  bore  was  about  |  of  an  inch;  its  upper 
or  nice  had  a  brais  ferrcl  iodered  to  a  icrcw  cemented  on  it,  to 
which  was  1  ere  wed  a  cock  3  the  lower  part  was  open,  without 
the  blander  he  tormerly  made  ule  of;  near  the  upper  part  of  this 
tube,  wimm  it,  was  fixed  a  piece  of  cork,  notched  on  its  edges, 
to  give  the  greater  liberty  for  the  explofion  to  vent  itfelf;  the 
corK  had  a  lmall  cavity  m  its  middle,  the  better  to  receive  and 
hold  the  gun  powder,  which  was  let  down  on  it  thro’  a  fmall  glafs 
funnel,  be  foie  the  cock  was  lerewed  on ;  in  this  manner  the  lower 
orifice  was  plunged  under  the  furface  of  a  veil'd  of  water;  the 
cock  being  then  lerewed  on  and  open,  it  was  eal'y,  by  fucking 
with  one  s  mouth,  to  exhauil  the  internal  air,  whereby  the  preffure 
of  the  external  air  would  raiie  the  water  in  it  to  any  determinate 
height;  the  tube  was  previoufiy  meaiured  by  an  accurate  cubical 
inen,  <*nd  graduated  on  itsoutfide  by  a  file  ;  when  the  water  had 
aieended  to  the  adigned  mark  by  the  above-mentioned  means, 

*  if  .  V  _ 
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the  cock  was  turned,  which  fuipended  it  there;  then  the  focus  o* 
a  burning-glafs  being  call  on  the  powder,  it  foon  fired,  blowing 
the  water  down  violently  ;  but  fuddenly  riling  again,  it  remained 
fo  much  below  the  mark  it  flood  at  before  firing,  as  was  equal 
to  the  quantity  of  feeming  air  produced  from  it;  the  quantity  of 
gun-powder  ufed  in  this  experiment,  was  an  exa£l  grain  weight  ; 
and  Mr.  Hauksbee  found  the  quantity  of  fpace  the  water  had  de- 
ierted,  juft  after  the  explofion,  to  be  nearly  equal  to  the  bulk  of  a 
cubical  inch  of  gun-powder,  whole  weight  was  222  grains;  ib  that 
222  grains  weight  of  the  lame  powder,  as  loon  as  fired,  leems  to 
produce  fomething  that  poflefies  the  ipaceof  lb  many  cubical  inches 
of  air;  now,  whether  the  lpace  delerted  by  the  water  is  poftefled 
by  a  body  of  the  lame  weight  and  denfity,  or  of  the  lame  quality 
with  common  air,  Mr.  Hauksbee  cannot  determine ;  fince  an  ex¬ 
periment  he  had  made,  to  try  how  much  the  heat  produced  by 
the  explofion  of  gun-powder,  might  contribute  to  the  largeneis 
of  the  lpace  dilpofTefted  by  the  water,  leems  to  conclude  it  other- 
wile;  for  he  found,  that  when  the  gun-powder  had  been  fired  an 
hour,  the  water  had  alcended  about  fo  of  the  whole  delerted 
lpace,  which  was  about  2  inches  and  1  in  length,  and  was  equal 
to  about  a  cubic  inch;  the  lpace  in  length  was  divided  into  20  equal 
parts;  at  two  hours  after  firing,  it  had  alcended  near  fo  of  the 
lame;  and  by  that  time  he  judged,  it  might  become  of  an  equal 
•degree of  temperature  with  the  external  air;  but  ftill  continuing 
the  experiment,  he  was  lurpriled  to  find,  that  two  hours  after  the 
lalf  oblervation,  the  water  had  reached  to  about  a  j5-;  next  morn¬ 
ing,  which  was  at  about  18  hours  interval,  he  oblerved  it  had 
arrived  to  near  if,  or  half  the  firft  delerted  lpace;  and  thus  con¬ 
tinuing  to  rife,  he  found  that  at  the  end  of  12  days,  the  water 
had  alcended  iomewhat  above  ho  of  the  lame;  at  18  days  it  ar¬ 
rived  to  19  of  the  20  parts  at  firft  delerted,  and  at  that  ftation 
it  continued  without  alteration  for  eight  days  ;fo  that  the  feeming 
real  air,  produced  from  the  fired  grain  weight  of  gun  powder, 
was  only  equal  to  the  bulk  of  1 1  grains  of  the  lame,  that  number 
being  nearly  the  20th  part  of  222,  the  number  of  grains  contain’d 
in  a  cubical  inch;  which  Ihews,  that  the  whole  ipaee  at  firft  de¬ 
ferred  by  the  water,  upon  firing  the  gun  powder,  was -not  fuppiied 
with  real  air  ;  the  temperature  of  the  air  Mr.  Hauksbee  all  along 
confidered,  and  he  found,  that  it  contributed  nothing  to  this  odd 
phenomenon,  which  he  could  not  tell  how  to  account  for ;  only, 
he  luggefts,  that  the  fprings,  or  conftituent  parts  of  the  circum¬ 
ambient  air,  as  well  as  thofe  contained  in  the  body  of  the  gun¬ 
powder,  may  upon  firing,  be  capable  of  being  broken,  or  at  leaft 

I  z  1q 
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fo  diflended,  3s  to  pofiefs  fo  large  a  fpace,  and  require  fo  long  a 
time  to  recover  their  natural  Hate  again ;  and  this,  he  luppofes, 
could  never  have  been  difcovered,  but  by  the  confinement  of  the 
fame  air,  in  which  the  explofion  was  made:  Tho’  this  experi¬ 
ment  leems  to  be  inconfiftent  with  thole  formerly  made  by  firing  of 
gun-powder  in  Vacuo ;  yet  confidering  the  different  mediums  in 
which  the  experiments  were  made,  they  may  be  the  more  eafily 
reconcileable  ;  for  when  the  gun-powder  was  fired  in  fo  thin  a 
medium,  as  the  near  approach  to  a  Vacuum ,  the  remaining  air  in 
the  receiver  could  fuffier  by  the  explofion,  only  in  proportion  to 
the  quantity,  which  mull  be  fo  inconfiderable,  as  not  to  deferve 
any  notice. 


i 

An  Experiment,  fiewing ,  that  the  Springs,  or  conflituent  Parts 
of  Air,  are  capable .  of  f offering  fuch  CD  if  order,  by  a  violent 
Impulfe ,  as  to  require  'Time  to  recover  their  natural  State  ; 
by  the  Same.  Phil.  Tranl.  N°  3 1 1.  p.  2412. 


R.  Haukshee  took  his  condenfing  engine,  and  into  the  bot« 

.  tom  part  of  its  brafs  receiver  he  put  about  \  a  pint  of 
water;  then  the  upper  part  being  ftrongly  fcrewed  on,  he  injected 
with  the  lynnge  about  three  or  four  atmolpheres  of  air,  lufiering 
it  to  continue  in  that  ffcate  lometimes  more  than  an  hour,  then 
Jetting  out  as  much  of  the  air  (by  taking  off  the  iyringe)as  would 
rear  ily  depart,  he  immediately  Icrewed  on  in  its  place  a  box  of 
leather  collars,  thro  which  pa  {fed  a  linall  glals  tube,  whofe  lower 
orifice  was  plunged  under  the  furface  of  the  included  water:  in 
a  very  little  time  he  found  the  water  had  afcended  in  the  tube 
near  a  foot,  and  it  continued  nfmg  for  fome  time,  kill  it  had 
teac  e  tonear  id  inches;  which  plainly  fhews,  that  the  fprinns 
of  air,  by  being  fomewhat  overbent,  do  not  immediately,  tho’  at 
liberty,  recover  their  pnftine  flate;  and  were  they  to  undergo 

l  ™T£  ■  V1t?lcn;  ure’  remain  for  a  week/  a  month,  or 

a  year,  in  the  lame  Rate,  Mr.  Haukshee  doubts  nor,  but  that  ac¬ 
cording  to  the  length  of  time,  and  degrees  of  Cond  4rioV  a 

fZiTlT  brequifi? to^  ^ 

tmai  llate  again;  but  the  force  \  .1 

ce  m,aae  ule  Oi  m  this  experiment  is 

the  fuddennefi  and  Ten"  of  Z  ouM- 

!ra  s  ss&vssA 

pTuftaU™’  10  ^  *°  K^irc  time  t0  W  thei^me 
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Upon  a  repetition  of  the  fame  experiment,  only  the  condenfed 
air  remained  in  the  fame  flate,  as  at  firft  inje£ied;  for  the  fpace  of 
about  18  hours;  then  letting  out  the  air  as  before,  the  above-men¬ 
tioned  box  with  its  tube  was  fere  wed  on,  and  by  obfervation,  he 
found,  that  as  the  lprings  of  the  air  unbent  themfelves,  fo  they 
prefled  more  and  more  upon  the  furface  of  the  included  water, 
which  raifed  it  higher  ana  higher  in  the  tube,  as  they  appoached 
nearer  their  naturalflate ;  this  continued  for  about  fix  hours,  at 
which  time  the  little  tube  was  accidentally  broken,  and  farther 
obfervations  for  that  time  fruftrated. 

Some  ^things  obfervable  in  di /Jetting  a  Human  Ear  ;  by 
iDr.  Archibald  Adams.  Phil.  •  Tranf.  N°  511.  p.  2414. 

THE  bony  cavity  of  the  ear  is  covered  at  each  extremity 
by  a  membrane;  the  former  is  called  the  membrane  of  the 
Irum,  and  the  other  is  directly  oppofite  thereto ;  the  external  one 
is  ftronger  than  the  internal ;  they  are  connected  together  by  the 
handle  of  the  Malleus  adhering  to  the  external  membrane,  and 
by  the  upper-part  of  the  Stapes  to  the  internal  membrane,  which 
by  the  intervention  of  the  Incus ,  and  the  orbicular  bone  form  a 
:hain,  and  they  ieem  to  be  a£ted  on,  and  re-a6fed  reciprocally  by 
hefe  fmall  bones  5  nothing  more  nearly  refembles  the  natural 
Irum,  than  the  artificial,  the  fkins  of  this,  anfwering  to  the 
nembranes  of  that,  and  rhe  wooden  cylinder  to  the  boney  cavity; 
:he  found  of  the  artificial  drum  would  be  flat  without  a  hole  in 
he  fide  thereof,  and  nature  has  given  a  pafiage  from  the  palate  to 
he  ear;  the  fkins  of  the  drum  would  lefifen  the  found,  if  they 
vere  not  kept  on  the  flretch,  and  in  the  fame  manner  would 
hole  of  the  other  flag,  if  the  handle  of  the  Malleus  and  the 
Stapes  did  not  keep  them  tenfe  5  this  internal  membrane  is  clofely 
iretched  before  the  labyrinth,  the  Foramen  rotundum ,  and  the 
)affage  into  the  Cochlea ,  that  lb  the  found  may  be  augmented 
ipon  its  approach  to  the  nerves;  the  Stapes  is  generally  broken 
n  differing  the  ear;  particularly  that  cover  which  goes  over  the 
►one  on  each  fide ;  but  if  it  be  carefully  opened,  the  Stapes  is 
ntirely  covered  with  a  membrane,  which  forms  a  cavity  flatly 
ival,  and  the  infide  excavated. 


Mine- 
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Mineral  Waters  -Canterbury;  by  Ur.  Scipio  ties  Moulins. 


Phil.  Tranf.  hi3  312.  p.  24^2- 


A  Mineral  water  was  accidentally  difcovered  at  Canterbury 4 
in  digoing  the  ground,  they  firft  met  with  a  far,  black 
mold,  extending  itielf  three  foot  deep,  and  gradually  changing 
into  another  fort  of  foil,  very  fat  and  refemblmg  butter  ;  this  Se¬ 
cond  layer  was  two  foot  thick,  of  a  yellow  colour  Iomewhat 
mixed;  it  was  of  a  ftrong  mineral  imel  and  apiece  of  it  expoicd 
for  fome  time  to  the  fun,  fmelt  much  like  burning  lulphur;  after 
this,  there  was  found  a  quickfand  of  a  darker  colour  >han  t  e 
firffc  foil,  mixed  with  federal  little  ftones,  and  tne  imell  was  fhll 
ftronger  than  before  y  two  foot  further  under  the  quick-land,  ihers 
-appeared  a  hard  rock,  out  of  which  there  gullied  out  w^te*  witn 
fome  violence y  they  dug  two  welts  at  about  lev^n  foot  diitance 
from  each  other y  one  was  about  8  or  9  foot  deep  from  its  fun  ace, 
and  12  foot  from  the  furtace  of  the  ground  about  it,  and  reached 
to  the  rock  y  the  other  was  not  lo  deep  by  two  foot,  and  only 
touched  the  (and  y  this  laft  is  Iomewhat  feronger  oj  the  lulphur  y 
but  the  other  is  ftronger  of  mineral  Ipints  and  ferruginous  particles  y 
two  drachms  of  the  iecond  layer  of  earth*  found  in  digging,  being 
put  into  four  ounces  of  lpirit  of  vinegar,  there  prelently  arole  a 
confide r able  ebullition,  and  loon  after  the  lpirit  was  tinged  with 
a  browmfti  yellow  colour,  which  underwent  no  alteration  by  an 
infulion  of  logwood,  or  galls,  but  with  oil  of  ‘Tartar  per  dell - 
quium>  it  turned  greenilh,  and  with  an  infufion  of  Lignum  Ne- 
fhriticumy  it  became  of  a  pale  red :  The  water  taken  up  at  the 
fpring,  is  exceeding  clear,  but  becomes  iomewhat  whitifh  in  a 
quarter  of  an  hour,  and  in  half  an  hour,  the  lpirit  is  loft,  and  the 
mineral  hangs  firffc  on  the  Tides  of  the  glals,  and  then  gradually 
fubfidcs  to  the  bottom y  it  will  not  keep  quite  io  well  as  the 
Spaw  or  Tunbridge  waters  y  its  tafte  is  ftrong  and  auftere,  its 
fmeil  ferruginous,  and  Iomewhat  iulphureous,  and  it  is  laid  t c 
ifnell  like  gun-powdery  it  will  make  the  root  of  the  tongue  d 
inch  as  drink  it  blackifh  y  linnen  waflied  therein  turns  yellow  y  ii 
will  not  lather  with  Toapy  glaffes  dipped  in  the  water  become 
yellow,  which  no  fcouring  can  take  off,  and  they  are  apt  to  fly ,5 
in  frofty  and  cold  weather,  it  is  lb  warm,  as  to  melt  ice  and  fnow  : 
in  other  leafons  it  is  cold,  tho*  not  io  cold,  as  fome  fpring  waters 
arey  the  weight  of  this  water  varies  much,  according  to  the  feafor 


. ~  - -  ;  r  :  — rr  .  o  .  . 

and  weather  y  in  May  1704,  a  pound  of  it  weighed  three  grains 

lighter,  than  common  water:  in  Stir  in <r  n os.  it  was  equal  ir 

weigh 
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wight  to  common  water,  and  in  Augufi  following  it  was  Hill 
heavier,  becauieof  the  exceeding  dry  weather  of  that  fummer  5 
0 nt  in  general,  about  Midfummer ,  if  the  weather  be  no  ways  ex- 
:raordinary,  it  is  pretty  equal  to  common  water  in  weight  5  a 
tingle  grain  weight  of  good  galls  will  in  an  inilant,  turn  a  pint 
and  half  of  this  water  of  a  very  fine  deep  red  3  fyrup  of  violets 
:urns  it  to  a  gra  is -  green  3  an  infufion  of  Brajil  wood  gives  it  a 
deep  vivid  blue  3  that  of  Lignum  nephriticum  firit  a  light  green, 
then  a  light  yellow,  with  a  blue  crown  3  an  infufion  of  logwood,  a 
blui/h  black  3  that  of  fuftic  wood,  a  dufky  yellowy  that  of  the 
flowers  of  pomgranates,  a  fair  violet  ;  leaves  of  tea,  a  fine  purple 
blue  •  good  Plants  brandy,  an  elegant  iky-colour^  it  turns  a  folution 
of  Sacchar.  Saturn,  milky  in  an  inilant  3  and  the  iolution  of  fub- 
limate  in  iome  longer  rime  3  Oleum  Tartar,  per  deliquium ,  Spir « 
Sal.  Aarmoniac ,  Sp.  Vitriol ,  &c.  make  no  ienfible  alteration 5  in 
calm  weather,  efpecially  in  winter,  a  thick  oily  film  covers  the 
iurface  of  thefe  waters,  of  as  great  a  variety  of  colours,  as  a 
rainbow  3  a  fpoonful  of  it  drank,  has  the  iameeife6l,  and  com¬ 
potes  as  much  to  ileep,  as  a  moderate  dofe  of  Opium  3  iome  of 
this  leum,  dried  by  evaporation,  tailes  very  fat,  and  feels  16  be¬ 
tween  the  fingers  3  and  iome  of  this  powder,  dropp’d  upon  a 
red-hot  iron,  moll  of  it  will  immediately  burn  away  with  iome 
i parkling,  and  what  remains  is  of  the  colour  of  the  ruil  of  iron, 
and  taiies  partly  iliptic  and  earthy,  and  partly  ialtifh  3  the  water 
uleh  gently  evaporated,  yields  a  yellowiih  iediment,  more  or 
Ie|s,  according  to  the  ieaion  of  the  year  3  the  ipring  1707  a  quart 
of  it  yielded  fix  grains,  but  in  September  following,  the  lame 
quantity  afforded  nine  grains  3  whereas,  a  pound  of  Tunbridge 
water  yielded  Mr.  ‘Boyle ,  only  a  fingle  grain  of  fediment,  as  ap¬ 
pears  by  his  Memoirs  of  mineral  waters  3  this  fediment,  boiled 
in  common  water,  made  a  ilrong  Lixivium ,  with  which  acids 
cauied  no  ienfible  fermentation  3  but  iyrup  of  violets  turned  it 
green  3  this  Lixivium  after  evaporation,'  yielded  a  fat  fulphureous 
ialr,  that  would  not  coagulate  into  cryilals  3  the  Dr.  could  ex- 
tra£i  but  three  or  four  grains  of  it  out  of  ten  grains  of  fediment^ 
but  from  the  colour  and  take  of  the  Lixivium ,  he  had  reafon  m 
fuipe£l,  that  there  is  a  larger  proportion  of  ialine  particles  there?** 
in,  which  as  he  iuppofes,  being  volatile,  evaporate  with  the  wa¬ 
ter  :  From  the  ieveral  furprifing  cures  performed  by  it,  he  takes 
It  to  be  one  of  the  moll  excellent  waters  of  this  kind,  yet  diico- 
vered  in  England 3  the  little  well  is  very  ferviceable  in  diieafes 
of  the  breaft,  as  in  ailhma’s,  coughs,  rheums,  and  catarrhs  3  it 
has  cured  ieveral  defperate  eonfumptions  3  moil  diiorders  of  the 

ftomach 
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itomach  are  removed  by  theft  waters ;  they  feldom  fail  in  the 
cure  of  rheumatic  gouty  pains  of  the  limbs,  or  other,  parts  of 
the  body  ;  in  the  fcurvy,  and  melancholy. diltempers,  jaundice, 
vapours,  all  lorts  of  obflructions,  fcabs,  itch,  but  in  the 
grave!,  cholic,  and  green  ficknefs,  it  is  a  true  Ipecific,  as  alfo  in 
inward  ulcers,  if  not  too  far  gone  ;  a  certain  perlon,  who  had 
been  under  the  cure  of  feveral  phyficians,  and  difcharged  out  of 
St.  ‘Thomas' s  hofpital,  as  incurable,  was  cured  of  an  ulcer  in  his 
bladder,  by  drinking  thele  waters  for  three  months  together  5  in 
agues  they  exceed  the  bark  ;  the  Dr/  has  ieen  lome  obilinate 
agues,  that  could  not  be  removed  by  the  bark,  perfectly  cured 
by  thele  waters,  and  fbme  conftitutions,  quite  worn  out  by  fre¬ 
quent  relaples  into  this  d  ildem  per,  were  redo  red  again;  this  is 
alfo  remarkable,  that  they  agree  bed  with  old,  decrepid,  de¬ 
cayed  and  weak  conditutions ;  the  water  fits  pleafantly  on  the 
domach,  works  off  by  urine  very  bdfikly,  caules  a  good  appetite, 
cheats  the  fpirits,  and  procures  deep  ;  it  is  not  binding,  as  other 
chalybeats  are,  but  keeps  the  body  open  with  mod  people,  and 
to  fotue  it  is  now  and  then  a  gentle  laxative,  which  carries  off 
the  didemper  ;  the  Dr.  had  prelcribed  them  for  four  years  to  fe¬ 
veral  people  every  feafon,  and  he  could  never  oblerve  any  incon- 
veniency,  or  bad  iymptom  arife  from  the  drinking  thereof. 

An  Account  of  the  Cure  of  two  finuous  Ulcers,  with  an  ex¬ 
traordinary  Callus;  by  Mr.  John  Fawler.  Phil.  Trank 
N°  312.  p.  24 66. 

ONE  John  Marfa  of  the  parifh  of  Denton  in  the  county 
of  Kent\  about  1 6  years  of  age,  was  at  the  end  of  a  con¬ 
tinued  fever,  troubled  with  a  tumour  on  his  arm,  which  leemed 
to  be  a  critical  difcharge  of  the  humour  of  the  fever  on  that 
part ;  he  was  for  two  years  under  the  care  of  a  furgeon  of  that 
parifh,  but  at  length  he.came  to  Mr.  Fawler ;  at  fird  dreffinc* 
he  found  two  finuous  ulcers  in  his  right  arm,  one  upwards  about 
the  deltoid  mulcle,  and  the  other  on  the  under  part  of  hi$  arm, 
within  an  inch  and  a  half  of  the  junflure  of  the  Cubitus  $  the* 
upper  Sinus  paffed  upwards  within  an  inch  and  half  of  the  junc¬ 
ture,  and  downwards  to  the  Cubitus ;  the  lower  Sinus  paffed 
downwards  to  the  Cubitus ,  and  upwards  about  an  inch  and  half; 
when  both  thele  Sinus's  were  laid  open,  the  bone  loon  fhewed 
itlelf  carious  and  loofe,  fo  that  he  ealily  took  it  out,  and  it  was 
about  five  inches  long  ;  three  weeks  after,  there  came  awav  ano¬ 
ther  fplinter  of  bone  from  the  inner  fide,  about  two  inches'  long, 
having  the  channel  of  the  marrow ;  thele  ulcers,  with  care  and 
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diligence,  were  cured  very  well  in  nir*e  months  •  and  the  place 
of  the  bone  was  fo  well  fupplied  with  a  ftrong  Callus ,  that  the 
patient  was  not  only  very  healthy,  but  could  lift  50  pounds 
weight  with  that  arm. 


?wo  Deaf  Perions,  who  could  /peak,  and-  amkr/and  what 
was  /aid  to  them  by  the  Motion  of  the  Lipsi  by  Richard 
Waller  Efq.  Phil.  Trank  N°  3i2.  p.  24d8. 

A  Certain  perfbn  and  his  lifter,  each  about  50  years  of  age, 
had  not  the  leaft  fenfe  of  hearing,  yet  both  of  them  un- 
derltood  by  the  motion  of  the  lips  only,  what  was  faid  to  them, 
and  would  anfwer  pertinently  to  any  queftion  propofed  to  them 
within  their  capacity  5  fo  that  a  perlon  need  only  whilper,  pro¬ 
vided  the  lips  and  mouth  were  but  moved  as  they  ought,  and  he 
did  not  fpeak  too  faft  5  Mr.  Waller  was  told  by  their  mother, 
that  they  could  hear  very  well,  and  fpeak  when  they  wete  chil¬ 
dren,  but  that  both  loft  the  ienle  of  hearing  afterwards,  which 
made  them  retain  their  lpeech  •  tho’  that,  to  perfons  not  ufed  to 
them,  was  a  little  uncouth  and  odd,  but  intelligible  enough, 
eipecially  the  man’s. 


A  Deaf  and  Dumb  Perfon,  who  recovered  his  Speech  and 
Hearing  after  a  violent  Fever,  &c.  by  Mr.  Martin.  Phil. 
Tranf  N°  312.  p.  2469. 

ON  E  Daniel  Frafer ,  a  native  of  Stratharig ,  about  fix 
miles  from  the  town  of  Inver  nefs,  continued  deaf  and 
dumb  from  his  birth,  till  the  17th  year  of  his  age,  when  he  was 
taken  ill  of  a  violent  fever,  which  upon  letting  blood,  abated, 
but  had  not  its  natural  courle  ;  about  five  or  fix  months  after,  he 
relapied  again,  and  had  no  blood  drawn  from  him,  and  then  it 
proceeded  in  its  natural  courle  5  forne  weeks  after  his  recovery, 
he  perceived  a  motion  in  his  brain,  which  was  very  tinea fy  to  him, 
and  afterwards  he  began  to  hear,  and  in  proceis  of  time  to  un- 
derftand  what  was  ipoken  5  this  naturally  difpofed  him  to  imi¬ 
tate  others,  and  attempt  to  fpeak ;  he  was  not  underftood  di- 
ftinflly  for  the  fpaceeof  lome  weeks,  but  in  fome  time  after  he 
was  underftood  tolerably  well. 

When  the  fin  all  pox  is  epidemical  on  the  main-land  over 
againft  the  Ifie  of  Skey ,  on  the  fouth-eaft  and  eaft,  and  likewife 
in  the  ifle  ltlelf,  the  natives  bathe  their  children  in  the  infufion 
of  juniper  wood,  and  they  generally  efcape  $  whereas,  Inch  as 
neglebf  this  precaution,  are  often  oblerved  to  die  5  of  this 
Mr.  Martin  had  feveral  inftances. 

Vol.  V.  z  K.  Water- 
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'Water-lilly,' applied  to  a  whitlow,  is  obferved  quickly  tope- 
netrate  the  ikin  of  the  part :  A  red  hot  iron,  plunged  an  inch 
deep  in  the  arm  or  leg  cures  leveral  diftempers :  A  wound,  or 
Beatification,  a-crois  the  crown  of  the  head,  cures  fluxes  and  dy¬ 
senteries  5  and  after  the  blood  is  ftanched,  the  wound  is  cured  as^ 
other  wounds  commonly  are  ;  They  ule  iilver-weed  mitead  of 
hops  in  brewing  beer. 


An  Obfervation  of  a  Lunar  Eelipfe  at  Bolton  in  New  En¬ 
gland,  on  the  $tb  of  April  in  the  Evening ,  A.  I).  17075  by 
Mr.  Thomas  Brattle.  Phil,  Tranfl  N°  312.  p, ,247  1.  <Tran- 
flatedfrom  the  Latin. 
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Comp.  Alt.  of  the  ftar  that  follows  Eu-0^ 
cida  in  Corona  Jeptentrionalis 
Lar.  440  33' 
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Pranflated  from  the  Latin. 

I'*'  H  E  following  table  exhibits  in  Englijh  feet  the  progreftive 
motion  of  found  in  a  fecond  of  time,  according  to  the 


moil  celebrated  authors. 


Sir  Jfaac  Newton 

feet 

968 

Princip.  flail  Nat .  L.  2. 

The  Hon.  Mr.  Roberts 

1300 

Prop.  50. 

Phil.  Pranf.  N°  209 

The  Hon.  Mr.  ‘Boyle 

I2CO 

Effay  of  languid  Motion,  p.  24 

Dr.  Walker 

1538 

Phil,  btranf.  N°  247 

Merfennus 

r474 

Balijtic.  Prop.  39 

Mr.  plamjtead  and  i)r.  Halit y 

1 142 

Exper.  per  Acad,  del  Cimen. ' 

I'he  Florentine  academy 

1 148 

p.  141 

The  French  observers 

I  I  ’7  2 

Du  Hrf-m.nl  Hid.  Arad.  Rett- 

The  difference  between  the  two  laft  fave  one  is  not  great,  nor 
hat  of  the  french  much  greater,  but  the  reft  differ  very 
v idely  3  the  reaibn  of  which  is  plainly  this  •  viz.  either  the  de- 
eft  of  the  inftruments,  the  diftance  at  which  the  oblervations 
vere  made,  or  the  winds.  1.  The  inftrument  fome  of  theic 
treat  men  made  uie  of,  was  not  a  regular  movement,  but  a  pen- 
lulum  that  vibrated  ieconds  5  but  it  is  evident,  to  all  converfant 
n  theft  matters,  that  a  common  pendulum  is  much  more  incom- 
nodious,  and  not  i'o  accurate,  as  a  movement,  becaule  it  is  ne- 
;effary}  firft  to  have  the  eye  employed  in  obferving  the  flafh  of 
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the  cun,  and  next  the  bob,  or  pendulum,  and  this  takes  up  feme 
time,  and  caufe  confofion  }  all  which  together  with  the  flowne fa 
of  our  denies,  and  that  of  our  capacity  or  attention,  may  cauie 
a  confiderable  error  5  efpeclally,  if  2.  There  is  out  a  fmall  1  - 
tance  between  the  fonorous  body,  and  the  obferver  3  but  it  is 
marufed,  that  1110ft  of  thole  celebrated  authors,  made  their  ex¬ 
periments  only  at  the  di ftance  of  a  few  feet,  and  meaiured  by 
the  reflection  of  the  found,  or  echo  5  for  ibine  of  them  fcarcely 
meaiured  above  6  or  700  feet,  and  others  again  not  above  a 
mile;  and  Mr .Derham  always  obierved,  that  there  was  an  un¬ 
certainty  in  experiments  made  at  fo  lmall  diftances,  tho  a  per¬ 
form  fhould  ufe  the  bed  inftrumentsj  and  the  lead  error  in  iuch 
fmall  didances,  is  to  be  reckoned  confiderable ;  for  perhaps,  the 
pendulum  has  run  over  half  its  arch  after  the  lad  puliation  from 
the  find  enyflion  of  the  iound,  but  tiiat  pulle  is  alio  brought 
into  the  account,  as  if  the  vibration  had  been  full  and  complete  3 
or  poflibly  we  anticipate  a  vibration  ;  and  after  the  iound  has 
reached  us,  we  reckon  more  or  Ids  than  we  fhould  3  or  if  the 
didance  be  of  a  iufHcient  length,  yet  an  error  may  ariie,  if,- 
3.  There  is  not  a  regard  had  to  the  winds  :  All  thefe  are  certain, 
inevitable,  and  perpetual  inconveniencies,  that  attend  the  menlu- 
ration  of  the  progrdfive  motion  of  found  3  which  at  fmall  dif 
tances,  ss  was  above-mentioned,  elpecially,  if  the  inftruments  are 
bad,  may  occafion  great  errors  3  and  doubtlels,  thefe  were  the 
greated  caule  of  the  difference  among  authors  3  but  it  may  be 
obierved,  how  nearly  the  Ipaces  in  the  table,  affigned  by  the 
three  lad  obfervers,  agree,  which  undoubtedly  is  owing  to  their 
tiling  good  movements,  wherein  the  ear  is  only  employed  in  re¬ 
ceiving  the  vibrations  of  the  pendulum,  whild  the  eye  obferves 
the  flaih,  or  feme  other  figrral  of  the  emiffion  of  the  found  3  and 
thele  obfer various  were  made  at  pretty  large  didances,  fo  that  a 
fmall  error  is  but  of  little  coniequence  3  Mr.  Flamftead  and 
Dr.  Halley  made  their  oblervations  on  Shooter's- hill,  almod 
three  miles  didant  from  the  Royal  oblervatory  at  Greenwich, 
and  the  iound  reached  them  at  13  ieconds  and  1  of  time  3  thole 
of  the  academy  del  Cimento  made  their  experiments  almod  at  the 
fame  didance,  and  iome  again  they  made  at  only  a  mile’s  dif 
tance  3  and  laftly,^  M.  CaJJini ,  IP icard ,  and  Roemer  made  theirs 
at  the  didance  of  1280  French  toiles,  which  is  upwards  of  an 
Englifh  mile  and  f ;  in  order  t6  find  out  the  truth  amidd  fuch 
a  variety  of  oblervations,  Mr.  Jherhdm  made  feveral  experiments 
at  different  didances  3  viz.  from  one  to  12  miles,  and  upwards  3 
and  in  order  to  meafure  the  time,  he  had  a  very  accurate  porta- 
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b!c  movement,  with  a  pendulum  vibrating  half  feconds:  And 
that  he  might  proceed  with  the  greater  certainty,  he  propofed  to 
himlelf  to  reiolve  the  following  queries,  i.  How  much  fpacd: 
iound  paffes  thro’  in  a  lecond,  or  any  other  interval  of  time  ? 
2.  YV  hether  a  gun  d  litharge  <1  towards  the  obforver,  tranimit  the 
report  in  the  fame  ipace  of  time,  as  when  diicharged  the  contrary 
way?  3.  Whether,  in  any  ftate  of  the  atmofphere,  when  the 
mercury  either  aicends  or  delcends  in  the  barometer,  found  pals 
over  the  lame  ipace  in  the  fame  interval  of  time?  4.  Whether 
iound  move  with  greater  velocity  in  the  day-time,  than  in  the 
night  ?  5.  Whether  a  favourable  wind  accelerate  iound,  and  a 

contrary  wind  retard  it  ;  and  how  winds  afford  found  ?  6.  Whe¬ 
ther  iound  move  with  a  greater  velocity  in  a  calm  day,  than 
when  the  wind  blows?  7.  Whether  a  violent  wind  blowing 
tranlveriely,  accelerate  or  retard  the  motion  of  found?  8.  Whe¬ 
ther  found  have  the  fame  degree  of  motion  in  iiimmer  and  win¬ 
ter,  by  day  and  by  night  ?  9.  And  whether  alio  in  inowy,  ana  lair 
weather  ?  1 0. W hether  a  great  and  fmall  found  have  the  lame  degree 
of  motion?  ii.  Whether  in  all  elevations  of  a  gun  -yViz.  from  point- 
blank  to  10,  20,  and  90  degrees,  iound  reach  the  obierver  s  ear  in 
the  iame  ipace  of  time  ?  12.  Whether  all  forts  of  founds,  as  thole  of 
guns,  bells,  hammers,  e5V.  have  the  iame  degree  of  motion  ? 
13.  Whether  the  different  iirength  of  gun-powder  vary  the  moti¬ 
on  of  found?  14.  Whether  found  pafs  over  the  fame  ipace 
in  the  fame  interval  or  time,  on  the  tops  of  high  mountains,  and 
in  the  bottom  of  valleys;  or  in  the  highed  and  lowed;  parts  of 
the  atmofphere  ?  15.  Whether  Iound  in  acclivities  and  declivities 

have  the  fame  degree  of  motion;  or  whether  it  deicend  from  the 
top  to  the  foot  of  the  hill  with  the  fame  velocity,  as  it  aicends 
from  the  foot  to  the  top  of  the  fame?  1  Whether  found  move 
fwifrer  m  the  beginning,  and  ilower  in  the  end ;  as  is  the  caie  in 
a  great  many  other  violent  motions?  17.  Or  whether  it  be  not 
rather  equable  ?  viz,  moving  in  half  the  time,  over  half  the  ipace ; 
jn  a  fourth  part  of  the  time,  a  fourth  part  of  the  fpace,  &c, 
i8.  Whether  found  have  the  fame  degree  of  motion  in  all  cli¬ 
mates  ;  both  north  and  fouth  in  England,  la  ranee,  Italy ,  Germany , 
&c  ?  19.  W  hether  found  pais  from  one  place  to  another  in  a  ilrait 
line,  or  in  the  Ihorted  way  ;  or  whether  it  move  along  the  fuper- 
ficies  of  the  intermediate  earth  ? 

To  determine  all  which,  Mr.  ‘Derham  caufod  guns  to  be  fired 
from  towers,  and  other  eminences,  at  the  didance  of  1,  2,  3,  to  8 
miles;  but  the  guns  that  ferved  his  purpole  bed,  were  thole  at 
J 'Blackbeatb ,  called  fakers 5  whole  dailies  he  could  Ice  from  the 
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turret  of  Upmlnjler  chu  rchr  and  hear  the  report  almofl  in  all 
weathers  y  and  even  in  the  day-time,  he  could  with  his  telelcope 
oblerve  the  fia/h. 

The  following  experiment  was  made  at  the  Tower  of  London  3 
viz.  two  guns  called  lakers,  were  planted  hard  by  each  other,  with 
the  muzzle  of  one  turned  towards  Mr.  ‘Denham-,  and  that  of  the 
other  from  him,  and  on  February  the  13,  17 of,  they  were  fired 
every  half  hour,  from  fix  o’clock  in  the  evening  till  midnight,  a 
gentle  wind  blowing  direCfcly  again!!  rhe  found  5  the  diffance  of 
time  between  the  flafhof  each  explofion-  (which  he  could  oblerve 
with  his  naked  eye)  and  the  report  was  always  about  1 20  or  122, 
half  fecorids  of  time ;  for  the  report  was  double,  the  fir  11, 
which  was  weaker,  reached  in  about  120  half  ieconds,  and 
the  other,  which  was  ftronger,  in  about  122  half  feconds 5 
and  in  the  fame  manner,  there  was  a  double  report  of  each  cxplo- 
lion,  during  the  whole  time  of  the  obfervation :  This  reduplica¬ 
tion  of  the  report  leemed  to  Mr.  Derham  to  be  an  echo,  reflected 
as  he  fuppofed,  from  the  mill  of  Slackheath ,  or  the  houles 
thereabouts;  and  of  this  he  had  no  realon  to  doubt,  only  it  hap. 
pened  to  interfere  with  the  opinion  of  a  certain  friend  of  his,  who 
fuppofed,  that  no  echo  could  be  heard,  but  what  was  produced 
by  phonocamptic  or  reflecting  objeCb,  not  far  off  from  the  obfer- 
ver ;  and  not  by  thole  near  the  vocal  or  lonorcers  body,  or  other 
diftant  objects. 

Of  the  Repercujfmof  Sound  at  a  Difiance,  or  of  a  diftant 

Echo. 

,  -And  fir  ft  Mr.  Dec  hem  luppoies,  that  an  echo  atagreatdiftance 
is  not  contrary  to  the  laws  thereof;  in  the  next  place  that  the  re¬ 
duplication  of  the  found  came  direflly  from  ‘Blackheath  ;  for,  the 
frrlt  report  did  not  come  from  thence,  and,  the  other  as  an  echo 
from  iome where  die;  as  beyond  him,  either  on  the  right  or  left, 
or  from  any  other  pait;  and  Mr.  Derham  often  obferveci  the  fame 
thing,  when  great  guns  were  fired  on  the  ‘Thames  (efpecially  if  the 
an  was  char  and  calm)  as  the  watch-guns  mornintr  and  evening  * 
after  the  report  had  reached  his  ears,  he  heard  it  running  alono 
the  river  a  great  way,  and  for  leveral  miles  echoing  back  from 
the  banks,  mountains  and  rocks,  that  are  very  numerous  on  the 
Kentift  coaft ;  all  this  Mr.  Derham’ a  friend  would  aicribe  to  the 
repercufiioti  of  the  houles  near  him  ;  but  not  to  mention  the  weak- 
nels  of  the  found,  alter  running  over  a  great  many  miles,  and  its 
incapacity,  had  it  come  lo  far,  of  being  reflefled  by  phonocamp¬ 
tic  objeds  near  the  oblerver,  rather  than  by  thole  near  the  fonorous 
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body,  Mr.  Derham  gives  an  inftance,  or  two,  whence  it  plainly 
appears,  that  an  echo  cauled  by  reflebling  obje&s  near  the  fono- 
rous  body,  may  be  heard  for  leveral  miles  equally,  as  well  as  the 
primary  lound,  and  fometimes  be  more  intenfe  than  it :  He  often 
oblerved,  that  great  guns  fired  in  the  evening  on  the  Z'loames , 
about  Deptford  and  Cuckold's  Toint,  gave  generally  a  double, 
triple,  quadruple,  &c.  report,  and  that  the  latter  reports  were 
the  loudelt}  and  when  he  went  to  either  hand,  a  furlong,  or  even 
a  quarter,  or  half  a  mile,  ftill  the  lound  continued  the  lame:  Seve¬ 
ral  great  guns  were  fired  lomewhere  between  Deptford and  Cuckold's 
Toint ,  from  a  fhip  which  Mr.  'Dor ham  faw  from  Upminfier 
church;  the  report  was  five  or  fix  times  repeated  in  this  manner, 
PI. III.  Li.  2.  between  the  flafh  and  the  report  he  reckoaed  122  half 
l'econds,  the  wind  blowing  tranfverfly  •  therefore  at  that  time  the 
guns  were  diftant  from  Mr.  Derham  upwards  of  13  miles;  the 
two  firfl  reports  were  weaker  than  the  third,  but  the  laffc  were  the 
loudeftof  all;  and  when  Mr  .Derham  had  gone  f  of  a  mile  to 
the  right  hand,  the  found  was  repeated  in  the  lame  manner,  as 
alio  when  he  went  to  the  left}  and  in  fome  of  his  ftanons,  he 
plainly  heard,  bcfides  the  repetition  of  the  found,  a  languid  echo 
reflected  from  Upminfier  church,  or  the  adjoining  houfes }  and 
this  Mr.  Derham  frequently  oblerved  then,  upon  firing  the  guns } 
upon  dilcharging  a  great  gun  lomewhere  on  the  Thames ,  either 
on  this,  or  the  otheriide  of  Grave/ end,  the  report  was  repeated  8, 
p,  or  10  times  at  lealf,  according  to"  this  meafure  of  time  Fio.  2. 
Many  took  this  repetition  of  the  report,  to  be  the  firm?  of 
feveral  guns  in  a  lea- fight}  but,  Mr.  Derham  luppofed  it  to  be  no 
other  than  a  poly phonous  echo,  proceeding  from  the  explofion  of 
one  or  two  guns  relieved  either  from  leveral  adjoining  /hips,  or 
from  the  ihore }  and  what  confirms  this  was,  that  he  himfelf  not 
only  heard  it,  when  he  walked  in  his  garden,  but  likewile  leveral 
others,  who  were  at  a  diltance  ;  and  Mr.  Barret  heard  the  lame 
repetition  of  the  report  at  his  houfe,  about  four  miles  from  Up¬ 
minfier  }  from  all  which  it  plainly  appears,  that' the  opinion  of 
Mr.  Derham' s  friend  about  echo’s  is  falle. 

Of  an  Echo,  or  the  Eepercuffion  of  Sound  in  the  Air* 

W  hen  Ur.  Derham  heard  the  reports  of  great  guns,  efpeciallv 
in  a  calm  and  clear  air,  he  often  oblerved  that  a  murmuring  noiie 
high  in  the  air,  preceeded  them}  and  in  a  thin  cloud,  he  often 
heard  the  firing  of  guns,  run  for  leveral  miles  high  over  head 
in  the  air,  lo  that  the  murmuring  noiie  continued  for  1 5  ieconds 
of  time  3  the  continuance  of  this  murmuring  noiie,  Mr.  Derham 
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iuppofes  to  proceed  from  vaporous  particles  fulpended  in  the  at- 
moiphere,  which  oppofe  the  courfe  of  the  undulations  of 
found,  and  reverberate  them  to  the  ears  of  the  ooferver,  like  in¬ 
definite  echo’s,  which  we  call  the  murmuring  none  in  the  air  - 
upon  thoroughly  confidering  thefe  things,  it  wid  appear,  that  an 
echo,  made  at  a  diftance,  may  be  heard,  and  that  the  laid  redu¬ 
plication  of  the  report  of  the  guns  on  Rlachheat  h ,  did  undoubt¬ 
edly  proceed  from  "Blackheath  itfelf,  as  was  laid  above. 

Of  the  Report  of  Guns  fired  in  all  Directions. 

What  Mr.  Derham  fuggefted  of  the  report  of  the  guns  on 
siackheath ,  he  found  the  lame  to  hold  in  all  others  -  viz,,  that 
the  motion  of  found  is  neither  fwifter  nor  flower,  whether  the  gun 
be  difeharged  with  its  muzzle  towards  the  obferver,  or  from  him  5 
as  alfo,  that  there  is  no  variation  of  the  found,  in  any  pofitionof  the 
gun,  whether  horizontal  or  vertical ;  mr  in  any  elevations,  as  10, 
loy  &c.  degree?,  as  the  academy  Del  Cimsnto,  truly  obferved : 
Gun-powder,  whether  ftrong  or  weak,  and  a  greater  or  Ids  quan¬ 
tity  thereof  be  ufed,  tho’  it  may  increaie  or  diminifh  the  found, 
yet  it  neither  accelerates,  nor  retards  its  motion. 

Of  the  Motion  of  Sound  in  any  Weather ,  and  at  any  Dime  of 

the  Tear . 

j Kircher  in  his  Dhonurg.  1.  1.  cap.  1.  Draeltf.  3.  §.  2.  affirms; 
He  always  found  the  velocity  of  found ,  different ,  at  different 
times,  in  the  morning,  at  noon,  in  the  evening,  and  at  nighty 
but  Mr.  Derham  (having  a  better  chronometer,  and  being  at  a 
more  convenient  diftance)  never  found  the  velocity  of  lound  dif¬ 
ferent  at  thefe  times;  for,  in  all  weathers,  whether  fair  and  clear, 
or  cloudy  and  lowring  ;  and  whether  it  fnow  or  rain  (both  which 
weaken  very  much  the  audibility  of  found)  and  whether  it  thun¬ 
der  or  lighten  ;  in  hot  or  cold  weather  5  by  day  or  by  night;  in 
fummer  or  in  winter;  or  whether  the  mercury  aicend  or  clefoend 
m  the  barometer  ;  in  fhorr,  in  all  the  various  flares  of  the  <ltmof- 
phere  (excepting  only  the  winds)  the  motion  of  found  is  neither 
iwifter  nor  flower only  it  is  more  or  Ids  clear  by  that  variation 
of  the  medium,  which  perhaps,  might  have  deceived  the  fagacious 
Kircher ;  hence  it  follows  that  the  conclufions  drawn  bv  Dr.  Wal¬ 
ker,  from  his  own  ingenious  obfervaaons,  and  from  thole  of 
Dr  .Riot  and  Kircher ,  are  erroneous. 
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0/  /#£  Motion  of  an  intenfe  and  languid  Sounds  and  of  various 

fonorous  Bodies. 

Tho’  Kircher ,  ibid .  be  of  a  different  opinion,  yet  Mr.  Tier  ham 
doubts  not,  but  that  the  founds  of  all  bodies,  as  guns,  bells,  ham¬ 
mers,  £S?£rhave  the  lame  degree  of  velocity  5  and  for  this  end  he 
compared  the  ftrokes  of  a  hammer,  and  the  report  of  a  gun,  at  . 
the  alliance  of  a  mile  (being  the  greateft  at  which  he  could  hea 
the  found  of  a  hammer)  and  he  found,  .that  the  found  of  bof 
Reached  him  in  the  lame  time  $  and  that  it  had  palled  over 
and  £  of  the  lame  lpace,  in  f,  f,  and  -y  of  the  fame  time^  an 
as  to  intenle  and  languid  founds,  Mr.  Tier  ham  is  periuadei  , 
they  pals  thro5  the  famefpace  in  the  fame  time  5  as  appears  in  fon  • 
meafure  from  the  following  experiments.  At  Tilbury  Fort  we  * 
fired  one  or  two  guns,  and  a  great  gun,  into  which  the  powd  * 
was  well  rammed  5  the  report  of  ah  thele  reached  Mr.  Tierhai  , 
who  was  about  three  miles  off,  at  the  fame  time:  .After  fun-  t 
lome  mufkets,  fakers,  and  mortars  were  dilchargedon  Blackheat  , 
Mr.  Herb  am  could  not  hear  the  mulkets,  either  by  reafon  of  t  2 
great  diftance,  or  becaufe  the  air  was  not  clear  enough  5  yet  a 
heard  the  fakers  and  mortars  in  the  lame  fpace  of  time,  tho  t  e 
Report  of  the  mortars  was  more  languid  and  weak,  than  that  |>f 
the  lakers. 

Of  the  equable  Motion  of  Sound . 

And  this  Mr.  Tier  ham  found  to  be  the  fame,  with  what  le 
academy  T>el  Cimento  had  determined  5  for  founds  pals  over  1  .If 
the  diftance  in  half  the  time,  and  a  fourth  part  of  the  diftanc  in 
a  fourth  part  of  the  time,  and  fo  on  5  as  appears  from  the  ex.  jn- 
pies  in  the  following  table. 
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Mr.  Derfoam  meafured  very  accurately  either  with  a  rod,  or 
trigonometrically,  the  diftances  (let  down  in  this  table)  of  the 
places  from  Upminfler,  where  he  made  his  observations  •  the 
truth  of  which,  ’and  the  goodnefs  of  his  inftruments,  appear  from 
the  great  agreement  between  the  diftances  meafured  in  that  man¬ 
ner/ and  thole  meafured  by  the  motion  of  found;  io  that  the 
difference  was  almoft  none  at  all,  or  but  a  few  centefimal  parts, 
tmlefs  when  the  wind  was  favourable,  excepting  at  South  Weal 
church,  of  which  hereafter  5  fo  likewile  in  the  oblervations  made 
at  the  churches  of  Dagenham ,  Warley ,  ! Tfoorndon  and  Barking, 
the  diftances,  meafured  by  the  lound,  ieemed  to  be  a  little  ftiorter, , 
becaufe  the  wind  accelerated  the  found  *  but  in  computing  this  co¬ 
lumn  of  the  diftances  by  the  found,  Mr.  Derfoam  made  no  allow¬ 
ance  for  the  acceleration  of  the  winds,  only  he  divided  the  number  1 
of  vibrations  or  half  leoonds  by  9  f,  or  9,  25,  the  number  of  half1 
feconds  that  found  moves  in  a  mile  ;  the  equable  motion  of found 
is  alfo  evident  from  this  table,  by  comparing  the  vibrations  and 
diftances  5  or  from  the  fingle  column  of  diftances  by  the  found  ;;; 
To  confirm  all  this,  Mr.  Derfoam  went  to  Foulney-fands,  on  the- 
Bffex  coaft,  which  form  a  large  and  regular  plain,  of  feverali 
miles  in  length;  and  there  he  meafured  fix  miles,  and  almoft  at?: 
the  end  of  each  mile  he  made  experiments,  by  firing  guns; 
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whereby  he  found  that  all  his  former  obfervations  were  very  juft 
and  true 5  viz-  that  lound  moves  a  mile  in  9. half  foconds  and 
two  miles  in  18  and  J-,  and  three  miles  in  27  half  feconds  and  fa 
and  io  on. 

Of  the  Motion  of  Sound  in  Acclivities  and  'Declivities ,  or  of 
its  jdfcent  and  Defcent  3  as  alfo  whether  it  move  from  one 
‘ Place  to  another ,  in  a  right  Line ,  or  according  to  the  Su¬ 
perficies  of  the  intermediate  Earth ? 

As  to  the  15th  and  19th  queries,  Mr.  Derham  frankly  owns®  '■ 
he  could  not  be  iatisfied  by  all  the  experiments  he  made  to  that 
purpose  3  and  frit  as  the  progreflive  motion  of  found  in  the 
ihorteft  line,  fihier.  19,  he  had  reafon  to  doubt  thereof,  from  the 
difference  of  the  diftance,  meafured  trigonometrically,  and  by 
the  iounci,  between  Weal  and  Upminflert  as  in  the  above  table  j 
the  trigonometrical  menfu ration  was  taken  fo  many  different  ways 
and  with  io  large  angles,  as  to  leave  no  doubt  on  that  head  5  but 
becauie  the  dill ance  ieemed  by  the  motion  of  the  found,  to  be 
greater,  and  becaufe  the  luperfcies  of  the  intermediate  ground  is 
as  repreiented  Plate  Ilf  Fig.  4.  therefore,  he  fulpeded  whether 
the  found  had  not  a  vavy  or  undulated  motion  3  or  whether  the 
intermediate  acclivity  in  A,  did  not  rpprefs  and  retard  its  undula¬ 
tions:  in  order  to  ibive  this  difficulty  in  fome  meafure,  he  caufed 
si  mufket  to  be  fired  from  the  top  of  Langdon-hill ,  into  the  valley 
below  it,  at  3.  79  miles  off 3  the  diltance  was  accurately  mea- 
Iured  trigonometrically,  by  taking  pretty  large  angles  and  a  bale  5 
and  when  the  experiment  was  made,  a  gentle  wind  blew  fome- 
what  againlt  the  found  3  between  the  flajfh  and  report,  he  reckon’d 
35  halt  leconds  and  f  3  which  number  does  fo  quadrate  with  the 
diftance,  and  lo  nearly  agree  with  the  ‘  other  experiments,  that 
there  is  no  manner  of  doubt,  but  the  found  defended  thro’  the 
air,  m  a  right  line  from  the  top  of  the  hill  to  the  bottom  of  the 
valley,  and  not  according  to  the  incur vated  furface  of  the  inter¬ 
mediate  ground  3  and  therefore  IVjr.  Derham  fuppofes,  that  there 
was  iome  irnall  overlight  in  the  obfervations  made  at  fFeaf  becaufe 
he  neither  obierved  any  luch  thing  in  the  experiment  made  at 
Langdon ,  nor  in  any  others:  Whether  found  move  equally  in 
aieenesand  defeents,  that  is,  from  the  top  to  the  foot  of  a  hil), 
and  from  the  foot  to  the  top  of  the  lame,  Mr.  Derham  defpaired 
of  ever  fatisfying  himleif  3  for  want  of  hills  of  a  fufficient height, 
for  making  a  competent  number  of  experiments  to  this  purpofe. 
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Of  the  Motion  of  Sounds  in  Italy. 

Mr.  Dedham  was  informed  by  Mr.  Richard  cToewnleyt  that 
found  is  feldom  heard  at  Rome,  at  fuch  diftances  as  in  England, 
and  the  northern  climates  ;  particularly  he  affirmed,  that  when  he 
was  at  Rome ,  and  the  guns  of  the  caftle  of  St.  Angelo  were  fired* 
the  report  was  much  more  languid  on  Monte  Erin  it  a,  tnan  any 
other  place  at  the  fame  diftance.  And  Mr.  Lownley's  brother  alio 
affirmed,  that  being  once  at  the  caftle  of  Gendolfo  (a  place  upon  an 
eminence  near  lake  Albanus,  about  12  Italian  miles  from  Rome) 
the  report  of  the  great  guns  from  the  caftle  of  St.  Angelo  leemed 
to  him  languid  and  w*eak  ;  and"  at  another  time,  riding  in  his 
chariot  round  the  walls  of  the  faid  caftle,  the  report  did  not  leem 
fo  loud  there,  as  elie  where  5  but  Dr.  Newton,  envoy  at  the  court 
of  Florence ,  informed  Mr.  tQerham,  that  travelling  from  Rolognia 
to  Florence,  he  heard  at  St.  Michael ’s  in  Rofco ,  near  Solognia , 
the  report  of  the  great  guns  of  Mirandula ,  tho*  40  miles  off ;  and 
the  following  night  he  heard  them  in  the  Apennine  mountains,  20 
miles  farther  off:  S.  Averrani,  by  order  of  the  great  duke,, 
caufed  a  culverine  to  be  dilcharged  foveral  times,  in  the  lower 
caftle  of  Florence ?  between  the  firft  and  third  hours  of  the  night, 
and  fome  were  appointed  at  Leghorn  tooblerve  the  report;  thole 
foationed  at  Lanterna  and  Mazzocco ,  heard  nothing  of  it  (per¬ 
haps  the  roaring  of  the  foa  drowned  the  found)  but  others,  that 
were  on  the  works  of  the  old  caftle,  called  Donjon ,  and  lent  to 
Monte  Rotondo  (about  five  miles  from  Leghorn  towards  Monte 
Nero )  heard  it  diftindly  ;  the  diftance  of  this  caftle  of  Florence 1 
from  Monte  Rotondo ,  is  in  a  right- line  computed  to  be  little  lels > 
than  55  miles;  and  it  is obforvable,  that  the  intermediate  coun¬ 
try  is  hilly,  which  muff:  necelfarily  retard  fomewhat  the  velocity 
of  the  found ;  add  to  this,  that  the  lame  evening  there  was  a  gen¬ 
tle  wefterly  wind,  which  ( leghorn  being  fituated  to  the  fouth 
weft  in,  relpeff  of  Florence )  muft  be  foppoied  to  hinder  in  fome 
meafure  the  free  expanfion  of  the  found ;  but  in  order  to  have  an 
open  free  place,  that  traff  of  the  fea  between  Leghorn  and  Forte  1 
Ferraio ,  was  pitchedupon,  which  according  to  the  calculation  o( 
the  moil:  ikilful  iaiiors  is  about  60  miles  ;  and  any  wind,  whether 
with  or  againft  it,  retards  the  found  and  renders  it  lefs  fonorous: 
the  reafon  of  which  may  be,  that  the  roaring  of  the  agitated  lea 
marrs  it  more,  than  the  current  of  the  air  the  fame  way  affifts  it: 
therefore  the  found  is  then  only  heard,  when  the  wind  is  quitf 
ftill  or  blows  but  very  ibftly,  when  the  air  is  clear,  and  the  fee. 
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calm;  nor  is  it  then  heard  indifferently  in  all  places,  but  where 
the  fituation  happens  to  be  a  little  higher  than  ordinary;  fuch  are 
the  two  forts,  Stella  and  Falcon and  a  place  called  Mulini  5 
befides  it  is  requifite,  that  the  obierver  be  as  attentive  as  poffible, 
and  be  not  diflurbed  with  the  lead  noile ;  and  then  it  is  heard  m 
the  day-time  as  well  as  in  the  night,  provided  the  atmofphere  be 
clear  and  calm,  only  that  the  found  leems  flronger  and  lbmewhat 
acuter  in'  the  night,  when  there  happens  no  none,  as  is  frequently 
the  caie  in  the  day-time ;  moreover,  Averrani  was  credibly 
informed  that  at  the  liege  of  MeJJlna ,  the  report  of  the  great  guns 
reached  the  ears  of  the  inhabitants  of  Augufta  and  Syracufe,  at  al- 
moft  100  Italian  miles;  and  likewile  when  the  French  befieged 
Genoa ,  the  firing  of  their  guns  was  plainly  heard  as  far  as  Monte 
Nero,  upwards  of  90  Italian  miles :  And  from  thefo  obforvations 
Averrani  is  apt  to  think,  there  is  no  difference  in  this  matter,  be¬ 
tween  Italy  and  the  northern  climates:  As  to  the  other  query, 
viz.  W  hether  a  favourable  or  contrary  wind,  accelerate  or  retard 
the  found?  The  experiments  Averrani  had  hitherto  tried  were 
iniufficient  to  refolve  it;  only  he  gives  an  account  of  the  following 
one,  viz.  a  culverine  was  brought  upon  the  courtine  of  the  lower 
baflion  of  Florence ,  and  planted  with  its  muzzle  towards  Artemino 
a  palace  of  the  grand  duke  of  Jtufcany ,  fituated  upon  a  riling 
ground,  and  regarding  the  wed:  flank  of  the  faid  baflion  from 
which  it  is  alio  dillant  about  12  miles;  he  chofe  a  day  to  make 
the  experiment,  when  there  was  a  pretty  flrong  weflerly  wind, 
that  the  motion  of  the  found  might  be  repelled  by  the  contrary 
wind;  but  all  this  was  to  no  purpofo ;  for  the  evening  was  io 
calm,  that  there  was  hardly  a  breath  of  air;  Averrani ,  having 
left  m  this  place  iome  perlons  fkilful  in  thofe  matters,  with  proper 
direflions,  retired  to  the  palace  of  Artemino ,  and  the  faid  culve¬ 
rine  was  leverai  times  difcharged,  between  the  firfl  and  third  hours 
of  the  night,  and  each  time  he  reckoned  49  feconds  between  the 
flafh  and  the  report ;  he  alfo  cauled  fome  guns  to  be  difcharged  at 
Artemino,  and  between  the  flafh  and  the  report  of  each  explofion 
the  perlons  above-mentioned  only  reckoned  48  feconds  ;  whence  it 
appeared,  that  the  found  moved  lwifter  by  a  fecond,  from  Arte¬ 
mino  to  Florence ,  than  from  Florence  to  Artemino ;  yet  he  could 
not  fofar  depend  on  his  obfervation,  as  to  aferibe  this  final  1  dif¬ 
ference  of  velocity,  either  to  the  concurrence  or  ref!  (lance  of  the 
wind ;  becaufe  it  might  be  owing  to  the  obierver,  who  reckoned 
the  vibrations  of  the  pendulum;  for  it  mull  often  happen,  that  he 
cannot  foe  the  flafh  till  the  pendulum  begin  to  vibrate,  nor  hear 
the  found  before  the  vibration  is  quite  ended  ;  fo  that  his  calcu¬ 
lation. 
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lation  is  greater  by  one  vibration,  than  it  fhould  be,  thos  the 
fpace  be  otherwiie  equal,  and  the  lame:  As  to  the  Ip  ace  found 
pafles  over  in  any  given  time,  it  is  not  hitherto  determined  $  but 
lie  conjectured  from  lome  experiments,  that  the  caie  ifood  ac¬ 
cording  to  thole  made  by  the  academy  del  Cirnent 0 :  From  thele 
obfer various,  it  plainly  appears,  that  found  may  be  heard  at.  a 
much  greater  didance  in  Italy ,  than  Mr.  fo-ivnley  would  have  it $ 
and  Mr.  Her  ham  could  not  help  thinking,  but  that  found  is  pro¬ 
pagated  to  as  great  didances  in  fouthern,  as  in  northern  climates, 
1  ho’  there  are  not  indances  wanting  of  the  confiderable  progrel- 
ilve  motion  of  found  in  lome  northern  parts  of  the  globe  5  for  a 
certain  Hanifo  gentleman  told  him,  he  heard  didmclly  the  br¬ 
ing  of  the  guns  of  Car olf coon,  at  80  Englijh  miles  chltance ; 
and  Dr.  Hearn  informed  our  Royal  Society,  that  the  bring  of  the 
guns  at  Stockholm  was  heard  at  the  diftance  of  30  Swedijh  miles, 
which  are  almod  equal  to  180  Englifj  5  and  in  the  naval  en¬ 
gagement,  A .  H:  1672,  between  the  Englifb  and  Hutch  the  re¬ 
port  of  their  guns  was  heard  upwards  of  200  miles  oft,  even  as 
far  as  Shrewsbury  and  Wales:  As  to  what  the  two  Mr.  Town-- 
ley's  have  obierved,  it  leems  to  be  peculiar  to  the  cadle  of 
■St.  Angelo,  or  at  lead  to  Rome 5  and  that  diminution  of  found, 
which  they  obierved,  Mr.  Herham  iuppoles,  might  be  owing 
-either  to  the  fuuation  of  the  cadle,  or  to  the  intermediate  houles 
in  that  valily  large  city,  or  to  the  ieveral  refledhons  of  the 
found,  or  to  contrary  winds,  or  in  bne  to  ibrne  luch  bmilar 
cauie ;  or  perhaps,  thefe  gentlemen  made  the  above  obiervations, 
when  the  air  was  in  iiich  a  date,  that  the’  the  found  had  the  mod 
favourable  wind  to  concur  with  if,  yet  it  was  much  more  languid, 
than  at  other  times,  when  the  wind  is  entirely  againd  it 5  and 
formerly  Mr.  Herham  himielf  was  of  opinion,  that  there  was 
always  the  fame  temperament  of  air  at  Rome ,  tho’  not  in  the 
other  parts  or  Italy ,  till  he  had  read  Wire  her' s  opinion,  viz. 
that  at  Rome ,  which  is  iurpribng,  the  echo  or  found  acquires 
great  drength  with  a  northerly  wind  $  grows  languid  with  a 
foetherly  wind,  and  is  in  a  mean  date  between  both  with  an 
eaderly,  and  an  ead-fouth-ead  wind. 

Of  the  various  remifsnefs  and  intenfenefs ,  or  audibility  of 

found ,  according  to  the  different  fate  of  the  atmojyhere. 

Mr.  Herham  often  obierved,  that  found  had  an  exceeding 
languid  motion  in  dimmer,  when  the  air  was  warm  ;  but  at 
other  times,  elpecially  in  the  winter,  if  it  happened  to  freeze,  it 
was  much  more  acute  and  ftrong  5  he  alio  found  that  found  js 
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more  clear  and  flirill,  with  a  northerly  or  eafterly  wind,  how- 
ever  contrary,  than  if  it  blow  from  oppofite  points,  as  Kircher 
likewile  oblerved  at  Rome  ;  but  this  is  not  a  conflant  rule  :  Nor 
could  Mr.  Derham  determine  any  thing  with  more  certainty,  as 
he  was  apt  to  think  he  could,  from  the  afcent  or  defcent  of  the 
mercury  in  the  barometer  j  for  he  oblerved,  the  found  to  be  lome- 
times  mod:  clear  and  flirill,  and  at  other  times,  molt  weak  and 
languid,  when  it  role  the  higheft  5  and  on  the  contrary,  when  it 
was  lowed,  he  found  the  found  fometimes  very  fhrill,  and  at 
other  times  very  weak:  And  the  cafe  is  likewile  incertain,  as  to 
fair  and  cloudy  weather  •  for  he  often  obferved,  that  in  a  rainy 
wet  feafon  the  lound  was  impaired,  and  after  heavy  fhowers  of 
rain,  as  Kircher  found  at  Rome,  it  acquired  a  great  deal  of 
drength,  yet  the  cafe  is  often  quite  otherwtle  3  at  Ufmitifter  May 
5  id  1705,  the  air  was  clearer  and  freer  of  vapours,  than  .ever 
Mr.  Derham  oblerved  it  before,  fo  that  he  could  eafily  and  dif- 
tinffly  lee  obje£fs  at  a  confiderable  didance  $  yet  he  could  not 
hear  at  that  time  the  report  of  the  great  guns  on  ‘Blackheath 
(excepting  one,  which  was  quite  languid,  when  it  reached  his 
ears)  tho’  he  plainly  law  all  the  flafhes,  and  at  the  lame  time  the 
motion  of  the  clouds  and  wind  confpired  with  the  found,  there 
being  a  very  gentle  gale  abroad,  and  in  fine,  tho’  every  thing 
feemed  to  contribute  both  to  the  force  and  motion  of  the  lound  $ 
but  on  the  contrary,  when  the  atmofphere  was  quite  changed, 
and  full  of  vapours,  and  all  feemed  louring,  he  often  heard  the 
found  flirill,  and  again  as  often  languid,  and  remils  :  The  caufes 
of  thele  variations  Mr.  i Derham  leaves  to  others  to  determine,  as 
alfo  to  adign  the  proper  medium  or  vehicle  of  found  j  whether 
it  be  the  asthereai  and  more  fubtile  part  of  the  atmofphere,  or 
the  vaporous  and  groffer  parts  thereof,  or  both  together  ?  But  as 
to  thick  clouds,  it  is  certain,  they  very  much  weaken  found, 
which  for  the  moil  part,  feems  to  be  then  languid  and  dull  5  and 
this  doubt  led,  proceeds  from  the  interpofirion  of  vapours,  and  the 
grofs  particles  which  form  the  cloud  5  Mr.  Derham  likewile  ob-?- 
ierved  the  fame  thing  in  fnowy  weather  $  for  when  fnovv  is  newly 
fallen,  founds  are  prefently  weakened,  but  as  loon  as  its  furface 
is  frozen,  they  fuddenly  become  more  acute  5  and  he  has  heard 
the  ringing  of  bells  and  firing  of  cannon,  as  diftfnfHy  as  if  there 
had  fallen  no  fnow  at  all  :  Mr.  Townley  affirmed  he  had  once 
oblerved,  (as  Mr.  'Derham  himfelf  had  alio  done)  that  riding 
thro’  a  certain  town,  the  lound  of  th^  bells  that  were  ringing  but 
a  little  way  off,  could  hardly  reach  his  ears,  if  a  houle  covered 
^ith  ihow  happened  to  interpofe  5  fo  that  when  he  entered  the 

town, 
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town,  he  was  exceedingly  furprifed  to  find,  whilft  he  paflfed  by 
tbe  firft  houles  that  interpoied,  the  bells  to  be  nlent  or  a  iudden, 
but  as  foon  as  he  came  to  the  next  vacant  fpace,  prelent^y  to  be 
heard  a »ain,  and  this  Mr.  Townley  oblerved  all  the  way  thro 
that  town  3  visa,  that  the  lound  of  the  bells  either  did,  or  did. 
not  reach  his  ears,  according  as  the  houles  covered  with  inow 

happened  to  interpole  or  not,  t 

The  academy  del  Cimento  found  by  experiments,  that  the  mo¬ 
tion  of  found  was  neither  retarded  by  contrary  winds,  nor  acce¬ 
lerated  by  favourable  ones,  but  that  from  whatever  quaiter  the 
wind  blew,  found  pafifed  over,  the  fame  fpace  in  the  lame  time  5 
GaffenduSy  and  almoft  all  the  other  philoiophers,  were  of  the  lame 
opinion,  tho*  the  (contrary  appears  from  experience  3  and  they 
leem  to  have  fallen  into  this  error,  from  the  experiments  being 
made  at  too  fhort  diftances  3  as  one,  two,  or  at  moll  three  miles  3 
whereas,  had  they  made  their  oblervations  (as  Mr.  ‘Derhara  often 
did)  with  accurate  inftruments,  at  10  or  12  miles  diltance,  they 
would  eafily  have  found  out  the  mifiake  3  and  he  himlelf  had 
(from  the  authority  of  thole  philoiophers)  given  in  for  feme  time 
to  this  common  error,  till  by  the  frequent  obfervation  of  the  fir¬ 
ing  of  guns  on  Blackheath  tor  three  years  and  upwards,  he  was 
happily  undeceived  3  at  firll  when  he  oblerved  the  report  reach 
his  ears,  fometimes  fooner,  and  fomefimes  later,  he  began  to 
fufpeCl  his  accuracy  either  in  reckoning  the  vibrations  of  the 
movement,  cr  in  exactly  obferving  the  flafh  of  the  gun,  or  that 
he  had,  thro’  inadvertency,  fallen  into  lome  l'uch  other  miftake  3 
but  after  he  cauled  guns  to  be  fired  every  half  hour  from  fix  in 
the  evening  till  midnight,  and  found  the  report  always  reach  his 
ears,  without  any  remarkable  variation,  in  120  or  122  half  ie- 
conds  of  time,  tho’  the  wind  was  direClIy  againll  it 3  but  at 
other  times,  when  the  wind  was  favourable  and  blew,  either  di¬ 
rectly,  tranfverlely,  or  obliquely,  obierving  the  report  of  the 
fame  guns  reach  in  1 1 1,  1 12,  1 13,  114,  115,115,  or  at  molt  in 
HI  half  feconds  of  time,  he  was  at  length  affured,  that  lome 
real  difference  cauled  this  variety  in  the  oblervations:  And  not 
only  do  winds  with  or  againll  the  found  accelerate  or  retard  its 
motion,  but  hkewile  according  to  the  various  degrees  of  their 
ilrength  and  weaknels,  is  the  ioiind  more  or  lefs  promoted  or  im¬ 
peded  3  of  which  Mr.  Devhcim  made  particular  oblervations,  as 
m  the  following  table  3  where  it  is  to  be  oblerved,  that  the  guns 
were  about  5o  degrees  from  the  iouth,  that  is,  pointed  lome- 
thing  better  than  S  W.  and  by  W. 


/ 


A  Table 


Royal  Society. 


89 


Day  of  the 

month  and 
year 

Hour  of  the 

day 

number 

of  vi¬ 
brations 

point  of  the 

wind 

point  of  the  clouds 

height 

of  the 
mer. 

J7°4 

Feb.  13  £ 

6  o’clock  to 
rilidnight. 

120 

122 

N.  E.  by  E.  1 

N.  E.  b  E, 

29  99 

21 

11  half 
o’clock  M, 

119 

b 

E.  2 

E 

30  22 

1705 

> 

Mar.  30 

Apr.  2 

3 

5 

*3 

24 

Sep.  11  f 

29 

051.  6 

Nov.  30 

Feb.  1 5 

10  o’clock 
M. 

8  half  P.  M. 

10  M. 

I  P.  M. 

8  half  M. 

5  P.  M. 
^halfP.M. 
7  P.  M. 
ro  half  M. 
10  M. 
at  noon 

II  M. 

113 

ii4.half 
1 1 6  half 

hi 

120 

11 6 

115 

H5half 

112 

ri7 

115 

116 

S.  W.  7 

S.  by  W.  1 

S-  4  { 

S.  W.  b  W.  7 
N.  b  E.  2 

S.  W.bW.  0 
W.  2  > 

W.  b  N.  2  5 
S.  S.  W.  6 

E.  S.  E.  1  and  2 
S.  S.  W.  4 

S.  b  W.  1 

S.  W. 

the  inferior  S.  C 
the  fup.  W.  b  N.  i 
S.  W.  b  W. 

N.  W. 

W.  b  N.  | 

S.  S.  W. 

S.  E. 

s.  s-  w. 
s.  w. 

29  30 

29  80 

29  70 

29  16 

29  59 

faker 

mortar 

29  38 

29  34 

29  10 

29  60 

170  6 

Nov.  29  ^ 
Feb.  7 

11  half  M. 
at  noon  „ 
at  noon 

11 6 
i'i  8 

U3 

S-  w.  0  •> 

S.  W.  bS.  1  3 
s.  w.  b  N.  4 

s.  w.  b  w. 

w. 

30  6 

29  83 

Mr.  Derham  feleffed  thele  oblervations  itora  a  great  many 
others,  which  were  all  carefully  made,  each  o  t  era  reln§  (f” 
-peated  twice  or  thrice,  or  oftener  $  fo  that  it  appears  rrom  t  e 
experiments  in  April  5th  and  Sept.  29th,  that  tne  .  ronge,  v/ir*.  s 
accelerated  the  motion  of  found  $  for  on  tne  5th  01  Aprt  w  en 
the  motion  both  of  wind  and  found  almoft  con  pile  ,  an  e 
fame  wind  was  fomething  dronger  (as  the  annexe  t  cipuei  7 
ihews,  in  the  lame  manner  that  o  denotes  a  ca  m,  ano  1 ,  2 ,  3, 
4,  &c.  the  different  ftrength  of  the  winds)  the  found  a  tna 
time  reached  in  111  half  leconds  of  time  j  hut  on  ^  p'1  24s  > 
when  the  wind  blew  from  the  fame  point,  and  t  c  was  ca  m, 
the  found  moved  thro’  the  lame  fpace,  only  in  116  a  econ  sj 
fo  likewile  on  Feb.  7th  1 706,  the  wind  blowing  on  'r  iarfc 
point,  and  carrying  the  found  along  with  it,  but  wit  ia 


Vol.  V. 


n 

0 


M 


9o  MEMOIRS  of  the 

force,  it  paffed  over  the  fame  fpace  in  i  r  3  half  feconds  ;  and  in 
fine,  on  Sept.  29th  1705,  the  wind  being  ftrong  and  lels  favour¬ 
able,  the  found  moved  thro’  the  fame  fpace  in  1 1 2  half  feconds  5 
from  which  and  other  examples  in  the  table  it  plainly  appears, 
that  a  ftrong  wind  accelerates  found,  whilft  a  weaker  wind  does 
not:  The  lame  may  likewiie  be  faid  of  theie  winds,  or  currents 
of  air,  which  either  dire&Iy  favour,  or  oppofe  the  progreffive 
motion  of  found  5  viz.  that  they  either  accelerate  or  retard  it 3 
and  that  intermediate  currents  do  alfo  caule  intermediate  pro- 
greffions  of  found,  or  number  of  vibrations  of  the  pendulum  : 
The  greatefl  difference  Mr.  cDerham  obferved  in  the  motion  of 
found  in  the  fpace  of  almoft  13  miles,  was  about  9  or  10  half 
feconds,  when  a  ftrong  wind  promotes,  and  only  a  gentle  wind 
impedes  it  3  but  when  only  a  gentle  wind  or  almoft  none  at  all 
oppofes,  or  favours  the  found,  the  difference  hardly  exceeds  two 
or  three  half  feconds. 

Of  the  velocity  of  winds. 

In  order  to  difeover  the  quantity  of  fpace  winds  pals  over,  in 
any  given  time,  Mr.  CDerham  took  fome  light  bodies,  fuch  as 
down,  &c.  and  from  the  feveral  experiments  he  made  with  thefe, 
when  the  ftrength  of  the  wind  was  different,  he  found  that  the 
firongeft  wind  icarcely  paffed  over  60  miles  in  an  hour  5  e.  g.  om 
Auguft  nth  1705,  the  violence  of  the  wind  was  fuch,  as  almoft: 
to  beat  down  a  wind-mill,  near  the  place  where  Mr .iJerham' 
made  his  observations  3  and  eftimating  by  the  numeral  charac-* 
ters,  o,  1,  2,  3,  4,  5,  6y  to  10,  15,  or  more  degrees  the  ftrengthi 
of  winds,  the  ftrength  of  this  he  reckoned  at  about  12  or  14  oft 
theie  degrees  5  and  from  repeated  experiments  he  found,  that! 
that  hurricane  paffed  over  about  33  feet,  in  a  half  lecond  of  time, 
or  45  miles  in  an  hour  3  whence  he  concludes,  that  the  moft 
violent  ftorrns  (not  excepting  that  m  Nov.  1703)  do  not  move, 
above  50  or  60  miles  in  an  hour  3  and  having  thus  determined 
the. velocity  or  rapid  winds,  we  may  from  thence  more  eafiiy51 
conjecture  the  velocity  of  fuch  as  are  lels  lo  3  and  Mr.  Derham 1 
round  from  ieveial  experiments,  that  fome  of  them  move 
miles,  otneis  13,  ibme  more  and  iome  fewer,  in  an  hour  3  and 
that  others  again  have  fo  flow  a  motion,  as  fcarcely  to  pals  over 
a  mile  in  an  hour  3  moreover,  fome  are  flow,  that  a  perfomi 
walking  or  riding,  may  eafily  outrun  theirs,  as  is  apparent  to 

iff  n  /S  °ften  as,we.fcoP  P^e,  we  perceive  a  gentlee 
gale  lortly  ranning  us,  but  if  we  walk  with  the  fame  fpace"  that 

the  wind  moves,  we  hardly  fed  any  at  all  3  if  falter,  we  find  , 

than 
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that  inftead  of  accompanying  and  blowing  with  us,  it  blows  in 
our  faces  •  lb  that  when  the  atmofphere  is  quite  calm,  if  we  are 
walking  or  riding,  we  perceive  a  gentle  gale,  corresponding  to 
the  motion  we  are  in 3  and  the  gale  of  wind,  or  flux  of  air 
moves  with  the  fame  degree  of  velocity,  we  And  it  affed  us* 
whillt  we  Hand  ftill. 

From  thele  oblervations  on  the  velocity  of  winds,  we  may 
make  a  great  many  ufeful  remarks  3  elpecially,  give  one  good 
realon,  why  the  mercury  aicends  and  delcends  fo  long,  before  fair 
weather,  or  rain :  Since  found  is  fwifter  than  wind,  it  is  plain* 
that  thole  parts  of  the  atmofphere,  whereon  it  is  imprefled  or 
conveyed,  are  not  the  fame  with  thole  of  which  wind  confifb, 
but  Ibme  other  more  ethereal  and  volatile  particles  5  for  the 
Iwifteft  wind  does  not  move  above  60  miles  in  an  hour,  whereas 
found  moves  in  the  fame  time  upwards  of  700  miles  3  but  if  it 
Ihould  be  obje&ed,  that  winds  either  accelerate  or  retard  the 
motion  of  found,  it  may  be  anfwered,  that  this  does  not  pro¬ 
ceed  from  the  proper  flux  or  tendency  of  the  windy  particles 
alone,  but  rather  from  the  joint  and  concurring  motion  of  both 
the  grols  and  ethereal  particles  of  the  atmofphere  3  which  courle 
or  direction  of  motion  ihould  it  favour  the  undulations  of  found, 
its  appulle,  it  is  very  probable,  would  thereby  be  accelerated, 
but  contrary  thereto,  it  would  be  retarded. 

Of  the  velocity  of  founds. 

From  what  has  been  faid  above,  Mr.  IDerham  firmly  con¬ 
cludes,  that  found  is  propagated  with  this  degree  of  velocity  5 
viz.  that  in  nine  half  leconds  and  J  it  moves  the  Ipace  of  a  mile, 
or  5280  Englifh  feet  3  or  which  is  the  fame  thing,  571  feet  in  a 
half  lecond  of  time,  or  1142  feet  in  a  whole  fecond  3  thus, 
found  moves  thro5  the  above  ipace,  if  the  flux  of  the  atmofphere 
or  wind  be  tranlverle  or  acrofs,  and  is  its  mean  motion  3  but 
fhoukl  the  wind  increale  the  rapidity  of  found,  it  is  poflible,  it 
may  move  upwards  of  600  feet  in  a  half  fecond  of  time  •  or  on 
the  contrary,  Ihould  it  retard  found,  it  may  move  not  above  56a 
feet  in  the  lame  time  :  All  the  above  mentioned  oblervations  and 
experiments  may  be  uleful.  1.  To  the  philolbpher,  for  invefti- 
gating  the  nature  of  found,  and  explaining  its  obfrrule  \Ph<zno- 
rnena.  2.  To  the  iailor  for  difcovering  the  diflances  of  fhips, 
either  under  fail,  or  at  anchor,  and  of  land  feen  a  great  way 
off 5  all  which  he  may  know  with  eale  and  certainty,  by  the  fir¬ 
ing  of  guns  3.  To  the  foldier,  for  finding  the  diftance  of  an  ' 
enemy’s  camp,  and  that  of  a  city,  caftle  or  arfenal,  (i$c.  that  is 
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to  be  befieged,  in  order  to  level  his  batteries,  and  dire£i  his 
mortars  and  bombs.  4.  To  the  geographer,  for  meafuring  with 
the  greater  eafe  and  certainty  the  diflances  of  places  3  for  any  one 
furnifhed  with  a  large  quantity  of  gun-powder,  may  by  this 
means  in  an  hour  or  two,  make  a  very  accurate  map  of  almoffc  a 
whole  country  3  the  report  of  guns  will  jfhew,  as  nas  been  faid, 
the  difcances  of  the  places,  and  any  mathematical  inftrument 
that  meafures  angles,  as  the  plain  table,  &c.  will  give  their  fitu- 
ation,  lb  that  they  may  afterwards  be  eafily  delineated  3  and  in 
like  manner  by  this  means  may  any  one  readily  difcover  the  juft- 
nefs  and  accuracy  of  maps,  and  correct  their  errors  3  in  fine, 
this  method  of  observation  may  be  of  lingular  fervice  in  meafur¬ 
ing  inacceffible  diftances,  efpecially  very  broad  rivers,  &Ci  that 
cannot  be  other  ways  meafured  3  as  alfo  for  finding  the  breadth 
of  bays  and  ftraights.  5.  To  the  echometrician  3  tho’  feveral 
learned  men,  both  ancient  and  modern,  have  carefully  examined 
into  that  ludicrous  and  agreeable  phenomenon  of  found,  called 
echo,  yet  they  are  not  well  agreed  in  a  great  many  points  relating 
thereto  ,  efpecially,  as  to  the  fpace,  neceflary  for  the  repetition 
of  1,  2,  3,  or  more  fyllables,  or  which  is  the  fame  thing,  the 
fpace  an  echo  moves  thro,  in  any  given  time  5  Merfennus  allows 
....  paces,  lane  anus  24  paces  (with  whom  agrees  Dr.  Elott ) 
but  Kircher  ailerts  that  nothing  certain  can  at  all  be  determined 
therein  •  becaufe  the  variation  of  the  winds,  the  intenfenefs  and 
remiinefs  of  found,  and  a  great  many  other  circumftances  may 
caufe  a  vad  odds :  It  is  an  eafy  matter  to  affign  the  realbn  of  the 
variety  of  thefe  obfervations 3  as  the  flownefs  and  various  dif- 
pofition  of  our  fenfes,  the  different  audibility  of  found,  the 
grave  or  acute  found  of  the  fyllables  themfelves,  or  their  length 
or  fhortnefs,  or  fome  other  caufe,  that  protra£ls  the  time  of  their 
pronunciation  5  for  Mr.  Denham  is  perfuaded  that  tho5  any  re- 
fiedting  object  were  capable  of  returning  all  the  fyllables  of  the 
following  verle  3 

Vocalis  Nymph<e^  qu<£  nec  reticere  loquenti . 

Yet  it  could  not  refleft  all  the  fyllables  of  this  other,  becaufe 
its  pronunciation  is  a  little  longer  3 

Corpus  aclhuc  Echo ,  non  Vos;  eras,  &  tamen  Ufum. 

And  much  lefs  repeat  all  the  rough  and  long  fyllables  of  the 
following  verle,  tho’  fewer  in  number  3  viz. 
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Arx,  tridens ,  roftris ,  fpbinx,  prefer,  torrida ,  /e/>5,  j$m. 

But  from  the  above-mentioned  oblervations  on  the  motion  of 
found,  we  may  conclude,  that  as  founds,  lb  do  echo’s  in  like 
manner  move  thro’  certain  and  determinate  fpaces  in  given  times, 
as  Mr.  cDsrham  often  found  by  experience  3  viz.  that  the  echo 
returns  in  double  the  time,  wherein  the  primary  voice  arrives  at 
the  reflecting  objeCt  5  e.  g.  Ihould  the  phonocamptic  or  refk<9> 
ing  ohjedi  be  at  the  di dance  of  a  furlong,  the  return  of  the  echo 
wiii  be  made  in  the  fame  time,  that  the  primary  found  would 
move  thro’  two  furlongs,  if  it  were  not  remedied  5  and  this 
Mr.  Uerham  often  found  to  be  very  ferviceable  to  him  in  meafttr- 
ing  diftances ;  e.  g.  Banding  upon  the  banks  of  the  ifhames,  op- 
polite  to  Woolwich,  the  echo  of  a  monofyllable  was  reflected 
from  the  oppolite  houles  in  lix  half  feconds  of  time  3  hence  he 
concluded,  the  breadth  of  the  river  in  that  place,  from  one  fide 
to  the  other,  to  be  1712.  Idnglijh  feet,  or  upwards  of  j;  of  a  mile  5 
for  as  9,25  half  feconds  :  to  5280  (the  number  of  feet  in  a  mile) 

:  :  6  half  feconds  :  to  3424,  8  feet,  the  half  of  which  is  1712, 
4  feet.  a.  In  fine  the  height  of  thunder-clouds,  as  alfo  the  dif- 
tance  of  the  thunder  and  lightning  itfelf  may  by  this  means  be 
eafily  known. 

An  Account  of  the  ft  range  effects  of  Thunder  and  Lightning  3 
by  Samuel  Molyneux  Efq.  Phil.  Tranf.  N®  3  13.  p.  3 6. 

MR S.  Clofe  gave  Mr.  Molyneux  the  following  account  of  the 
effedls  of  the  thunder  and  lightning,  which  happened  at 
her  houfe  at  Newforge  in  the  county  of  flown  in  Ireland ,  on 
the  9th  of  Aitgufi  1707  3  flue  oblerved  that  the  whole  clay  was 
dole,  hot  and  fultry,  with  little  or  no  wind  Birring,  till  towards 
the  evening  3  that  there  was  a  frnall  breeze,  with  fome  raiding 
rain,  that  lafled  about  an  hour  3  that  as  the  air  became  darken¬ 
ed  after  fun*fet,  fhe  law  leveral  faint  flafhes  of  lightning,  and 
heard  foine  thunder-claps,  as  at  a  diftance  3  that  between  10  and 
1 1  o’clock  at  night  both  were  very  violent  and  terrible,  and  fo 
increafed,  and  came  on  more  frequent,  till  a  little  before  iz 
o’clock  ♦  that  a  flafh  of  lightning,  and  a  clap  of  thunder  came 
both  at  the  fame  time,  louder  and  more  dreadful  than  all  the 
reft,  which  as  fhe  thought  fhook  and  inflamed  the  whole  houle  3 
and  that  then  perceiving  a  very  flrong  fulphureous  frnell  in  her 
chamber,  and  feeling  a  grols  powder  falling  thick  on  her  hands  and 
face,  as  fhe  lay  a  bed,  fhe  concluded,  that  part  of  her  houfe  was 
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cither  beaten  dowp  by  the  thunder,  or  let  on  fire  by  the  lightning  f 
that  getting  up,  and  calling  for  a  candle,  Hie  round  her-Dea- 
chamber  full  of  fmoke  and  dull,  as  alfb  the  kitchen  that  was  be¬ 
neath  it  3  that  then  Hie  only  obferved  the  looking-glafs,  which 
hung  in  her  chamber,  to  be  broken  3  but  that  next  day  Hie  found 
part  of  the  top  or  cornice  of  the  chimney  that  flood  without  the 
gabel-end  of  the  houfe,  where  her  chamber  was,  had  been  (truck 
off}  that  part  of  the  coping  of  the  Iplay  of  the  gavel-end  itfelf 
was  broken  down,  and  12  or  1 6  fhingles  on  the  roof  adjoining 
thereto,  railed  or  ruffled,  but  none  lhattered  or  carried  away  5 
that  part  of  the  deling  in  her  chamber,  beneath  thole  fhingles, 
was  forced  down,  and 'part  of  the  plaifter  and  pinning  Hones  of 
the  adjoining  wall  broken  off  and  loolened,  and  the  whole  breach 
id  or  20  inches  broad  5  that  at  this  place  there  was  left  on  the 
wall  a  finutted  fear  or  trace,  as  if  blackened  by  the  fmoke  of  a 
candle,  which  pointed  downwards,  towards  another  place  on  the 
fame  wall,  whereon  a  breach  was  made  like  the  former,  and  of 
the  fame  dimenfions,  part  of  which  was  behind  the  place,  where 
the  looking  glafs  hung  3  that  the  boards  on  the  back  of  a  large 
hair  trunk,  full  of  linen,  Handing  beneath  the  looking-glafs,  were 
forced  in,  and  jplintered,  as  by  the  blow  of  a  fmith’s  fledge 3  that 
•§  of  the  linen  in  this  trunk  were  pierced  or  cut  throb  the  cut  ap¬ 
pearing  of  a  quadrangular  figure,  and  between  two  or  three 
inches  over  3  that  one  end  of  the  trunk  was  forced  out,  as  the 
back  was  drove  in  3  that  at  about  two  foot  diHance  from  the  end 
of  the  trunk  (where  the  floor  and  fide-wall  of  the  houfe  joined) 
there  was  a  final!  breach  made  in  the  plaifler,  and  a  final!  chink 
or  crevife  to  be  feen  between  the  fid  e-board  of  the  floor  and  the 
wall,  lb  wide  that  a  man  could  thruH  his  fingers  down  3  and  that 
juft  beneath  this  in  the  kitchen,  the  cieling  was  forced  down, 
and  fiome  of  the  lime  or  plaifter  of  the  wall  broken  off ;  that  ex¬ 
actly  under  this  there  Hood  a  large  tub  or  wooden  vefiel,  lnclofed 
with  a  crib  of  brick  and  lime,  which  was  broken  and  fplintered 
all  to  pieces,  and  mofl  of  the  brick  and  lime- work  round  it  feat- 
tered  about  the  kitchen;  The  looking-glafs  was  broken  with 
that  violence,  that  there  was  not  a  piece  of  it  to  be  found  of  the 
bignefs  of  half  a  crown  3  that  feveral  pieces  of  it  were  flicking  like 
hail-fhot  in  the  chamber  door,  which  was  of  oak,  as  alio  on  the 
other  fide  of  the  room  3  that  feveral  of  the  edges  and  corners  of 
fame  of  the  pieces  of  the  broken  glafs  were  tinged  of  a  light 
flame  eolour,  as  if  heated  in  the  fire  3  that  the  curtains  of  the 
ted  were  cut  into  feveral  pieces,  which  was  fuppofed  to  be  done 
by  the  pieces  cf  the  glafs 3  that  feveral  pieces  of  muflin  and  linen 
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left  on  a  trunk,  were  thrown  about  the  room,  no  way  finged  or 
Icorched  3  and  yet  the  hair  on  the  back  of  the  trunk,  where  the 
breach  was  made,  was  finged  5  that  the  uppermoft  part  of  the 
linen,  within  the  trunk  was  not  touched,  and  the  lowermoft  par¬ 
cel,  confiding  upwards  of  350  folds  of  linen,  was  pierced  thro’,  of 
which  none  was  any  ways  l'mutted,  but  the  uppermoft  fold  of  a 
table-cloth  that  lay  over  all  the  red  3  that  there  was  a  yellow  (mac 
or  dain,  perceivable  on  fome  part  of  the  damaged  linen,  and  that 
the  whole  duelled  ftrongof  lulphur;  that  the  glafs  of  two  win¬ 
dows  in  the  bed-chamber  above,  and  two  windows  in  the  kitchen 
below  was  fhattej-ed  in  fuch  a  manner,  as  that  feared y  one  whole 
pane  was  left  in  any  of  them  3  that  the  pewter,  brafs  and  iron 
furniture  in  the  kitchen,  were  thrown  down  and  Scattered  about  3 
particularly  a  large  gridiron  about  20  pound  weight,  that  hung 
upon  an  iron  hook  near  the  ceiling,  was  found  lying  on  the  floor  3 
that  a  cat  was  found  dead  next  morning  in  the  kitchen,  with  its 
legs  extended,  as  in  a  moving  pofture,  and  with  no  other  fign  of 
being  hurt,  than  that  the  furr  was  finged  a  little  about  theferting 
on  of  the  tail:  It  was  further  obfervable,  that  the  wall  both  above 
and  below  a  little  window  in  the  fame  gavel-end,  was  fo  fluttered 
at  the  lame  time,  that  the  light  could  be  feen  thro’  the  crevifes 
in  the  wall  3  and  that  upon  a  large  ftone  on  the  outfide  of  the 
wall  below  this  window,  a  mark  was  to  be  feen,  as  if  it  had 
been  the  blow  of  a  fmith’s  fledge,  or  large  iron  crow,  whereby 
a  fplinter  of  the  ftone,  weighing  fome  pounds  was  broken  off  : 
Mr.  Molynem  was  further  informed,  that  from  the  time  of  that 
great  thunder  clap,  both  the  thunder  and  lightning  diminifhed 
gradually,  fo  that  m  an  hour’s  time,  all  was  ftill  and  quiet 
again.  _  . 

An  Qbftru&ion  in  the  left  Ventricle  of  the  Brain ,  affeffiing 
the  Nerves :  on  the  oppofite  Side  3  by  Dr,  Archibald  Adams! 
Phil.  Tranf.  N°  313.  p.  40. 

DR.  Adams  opened  a  woman’s  fkull,  who  died  of  an  apo¬ 
plexy,  and  in  the  left  ventricle  of  the  brain  he  found  be¬ 
tween  tour  or  five  ounces  of  clotted  blood,  and  no  blood  at  all  in 
the  right  ventricle,  but  every  thing  in  its  natural  ftate*  and  all 
the  nerves  on  the  right  fide  of  the  body  were  as  ftrong,  as  any 
he  ever  oblerved  in  a  found  animal,  efpecially  at  their  origin,  and 
as  far  as  he  could  trace  them,  in  their  courfe  :  The  Dr.  had  been 
of  opinion,  that  in  which  ventricle  foever  the  obftruftion  happen’d 
to  be,  the  nerves  and  mufcles  correfponding  to  that  fide,  would 
be  affected,  but  here  the  contrary  plainly  appeared  3  for  tho’  the 
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©bftrudion  was  in  the  left  ventricle,  yet,  the  fenfe  and  motion 
©f  the  right-Side  were  entirely  loft,  and  the  Small  remains  of  either 
were  obfervable  in  the  left -fide. 

A  Gangrene  in  the  Thigh,  &c.  hy  Mr.  Ralph  Calep,  with 
a  Remark  by  Mr.  Cowper.  Phil  Trani.  N°  3 13.  p.  41. 

THE  wife  of  one  'Thomas  Steven  of  Maidenhead,  in  the 
county  of  Rerks,  about  6x  years  of  age,  was  Seized  with 
a  fever,  about  the  latter  end  oS  November ,  to  remove  which  her 
phyftcians  uled  various  medicines  3  but  in  about  14  days  it  termi¬ 
nated  in  a  tumour  and  nitrobnels  in  her  left  foot,  both  which  did 
by  degrees  creep  up  her  leg,  and  half  way  up  her  thiga  3  her 
phyfician  ordered  a  fomentation  of  Centaur.  Abjinth.  Hyperic , 
ike.  boiled  in  aftrong  Lixivium  3  and  after  fomenting  to  anoint 
her  foot  and  leg  with  01  LerebiYith.  wherein  Galhanum  was  dil- 
Solved  3  this  method  was  daily  uied  for  a  month,  before  Ms.  Calep 
Saw  the  patient,  when  he  found  her  in  the  following  condition  3^ 
viz.  her  foot  and  leg  cold,  inieniible,  withered,  and  hard,  as  it 
dried  in  a  chimney,  and  of  a  dark  tawny  colour 3  her  knee 
Swelled,  having  Several  large  black  Spots  thereon,  and  pitted  when 
preffedwith  the  finger;  there  were  feveral  discolorations  on  the 
ikin,  half  way  up  her  thigh ;  the  patient  complained  of  great  pain, 
especially  of  nights,  in  her  knee  and  thigh,  yet  She  could  not  feel 
when  thefo  parts  were  touched  3  her  fever  was  now  increaled  again, 
and  lie  was  Sometimes  delirious :  Mr.  Calep  adviSed  her  friends 
to  continue  the  fomentation,  which  they  did  almoft  night  and 
day  3  and  in  a  month  after  there  was  a  difeharge  ol  a  black  foetid 
matter,  at  a  Small  orifice  about  the  middle  of  the  inode  of  her 
thigh,  which  he  enlarged  for  the  better  difeharge  of  the  matter; 
lie  likewiie  cut  into  a  tumour,  that  appeared  upon  the  knee,  but 
found  nothing  therein  but  wind  3  about  a  month,  or  five  weeks 
after  this  to  his  great J'urpr lie,  he  Saw  that  nature  had  made  a 
perfed  reparation  of  the  mortifyed  Skill  from  the  Sound,  quite 
found  the  thigh,  the  bone  of  the  thigh  lying  entirely  bare  up¬ 
wards  of  four  fingers  breadth,  and  without  the  Teriofteum  ;  the 
flefh  above  was  frefti  and  florid,  and  had  good  white  matter 
thereon  3  Mr,  Calep  perlwaded  the  patient  to  let  him  cut  off  her 
thigh,  which  he  did  about  two  fingers  breadth  in  the  found  flefh 
(hecauie  the  flefh  ran  tapering  down  to  the  bone)  whereby  he 
made  the  flump  pretty  even,;  the  bleeding  was  mconfiderabk, 
becauie  nature  had  doled  up  the  veins  and  arteries,  which  were 
eaten  afunder  by  the  mortification  3  Mr.  Calep  drefled  the  Stump 
with  Pulv.  Reftring.  mixed  with  Album  Qvor .  Spread  upon 
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pledgets,  and  dipped  in  01.  Terebinth,  made  hot  ;  tlie  next  dref- 
iings  he  ufed  digeftives,  and  performed  the  reft  of  the  cure  accor* 
ding  to  the  rules  of  art. 

Mr.  Cowper  law  this  woman  fome  months  after;  fhe  appeared 
to  be  very  decripid 5  he  felt  the  ftump  thro’  her  cloaths,  and  its 
extremity  leemed  to  be  not  above  four  or  five  inches  below  the 
trunk  of  her  body :  Since  Mr.  Cowper  had  fo  often  found  the  large 
trunks  of  the  arteries  of  the  thighs  and  legs  of  aged  people 
petrified,  as  mentioned  ‘Phil.  Tranf.  N°  280.  and  moft  commonly 
in  thole  who  have  had  mortifications  in  the  legs,  C5c .  he  was  apt 
to  lufpefl  that  the  like  happened  in  the  crural  artery  of  this 
woman,  which  like  a  ligature,  did  at  length  put  a  total  ftop  to 
the  influent  blood  below  that  ftrkfture. 

The  Manner  of  making  Styrax  Liquida,  or  Rofa  Mallas;  by 
Mr.  James  Pettiver.  Phil.  Tranf.  N0  313.  p.  44. 

T50SA  Mallas  grows  in  the  iftand  Crohof  at  the  upper  ex- 
tremity  of  th e.  Red  Sea,  near  Cadefi,  which  is  three  days, 
journey  from  Suezj  it  is  the  bark  of  a  tree,  (which  is  peeled  oft 
every  year,  and  grows  again)  boiled  in  fait  water,  till  it  come  to  a. 
confidence  like  bird-lime,  then  feparated  and  put  up  in  calks,  and 
imported  to  Judda,  and  fo  to  Mocha  in  June  and  July,  where  it 
fells  from  60  to  120  dollars  per  barrel  (each  barrel  containing 
420  pound)  according  to  its  goodnels;  the  bell  fort  is  that  which 
is  freeft  from  clay  and  dirt,  which  are  commonly  mixed  there¬ 
with  3  and  the  way  of  trying  it,  is  to  wafh  it  in  fait  water,  which 
will  cleanfe  it  5  the  Arabians  and  'Turks  tall  it  Cotter  Mija. 

The  Praflice  of  purging  and  vomiting  Medicines  3  by  Dr.  Wil¬ 
liam  Cockburn.  Phil.  Tranf.  N°  314.  p.  4 6. 

BY  Dr.  Cockburn’s  folution  of  the  problem,  Phil.  Tranf. 

N°  502.  for  determining  the  proper  doles  of  purging  and 
vomiting  medicines.  i.It  is  manifeft  in  general,  that  thefe  medicines 
operate,  either  by  mixing  with  the  blood,  or  by  fiimulating  the 
ltomachand  guts.  2.  That  this  their  operation  is  more  or  lefs, 
according  to  the  quantity  and  thickneis  of  the  blood  3  that  is,  the 
greater  quantity  and  the  thickell  blood,  require  the.greatrft  doles. 
And  3.  That  when  the  quantities  of  blood  are  the  lame,  the 
doles  of  purging  and  vomiting  medicines  are  in  a  duplicate  ratio 
of  the  thickneis  of  the  blood  3  as  alfo  that  in  every  cafe,,  thele 
dofes  muft  be  in  a  ratio  compounded  of  the  quantity  ol  blood,  and 
the  fquares  of  its  thickneis;  Now,  fince  the  operations  of  pur^ 
ging  and  vomiting  medicines,  depend  lb  much  on  the  quantity  and 
Vol  V.  3.  N  Vila- 
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vifcidity  of  the  blood,  which  have  not  hitherto  been  duly  confide r5d 
it  i$  no  wonder,  that  the  practice  of  phyfic  in  thefe  evacuations 
has  been  lb  uncertain,  and  that  the  moft  fkilful  phyficians,  from 
their  moft  accurate  obforvations,  could  never  determine  the  true 
doles  of  medicines,  which  alter  fo  much,  according  to  the  various 
fubjeds  they  work  upon,  as  they  are  not  acquainted  with  the  true 
method  of  determining  either  the  quantity  of  the  blood,  or  the 
degrees  of  its  thicknefs  :  As  experience  is  equally  the  foundation 
and  touch-ftone  of  all  reafoning  in  phyfic,  the  Dr.  fubmits  his  fo- 
lution  to  common  obfervations ;  whether  every  thing,  propoled 
therein,  does  not  exadly  anfwer  matters  of  fad,  and  the  vifible 
operations  of  nature  ? 

1.  Then  it  plainly  follows,  that  thefe  medicines  always  purge  beft 
and  moft  conftantly  in  a  liquid  form  5  becaufe,  they  are  more  eafily 
conveyed  into  the  blood,  and  on  account  of  their  fluidity  are  ca¬ 
pable  of  ftimulatingmore  parts,  whatever  be  the  way  that  purges 
and  vomits  operate,  or  what  nature  foever  they  are  of  5  and  this 
explains  very  eafily  a  common  obfervation,  which  has  hitherto 
proved  a  great  difficulty  to  phyficians,  concerning  the  different 
operations  of  the  fame  medicine  in  different  forms ;  viz.  Why  the 
infufion  of  a  proper  quantity  of  a  purging  medicine  produces  its 
effeds  fooner  and  more  conftantly  than  the  like  quantity  of  the 
fame  medicine  in  a  powder;  and  ftill  more'  conftantly  in  a  pow¬ 
der,  than  a  bolus,  and  ftill  fooner  and  more  conftantly  in  a  'dry 
bolus,  than  in  pills  made  into  that  form,  with  gums,  that  do  not 
purge;  and  this  difference  in  purging  ftiall  even  be  confiderable, 
according  to  the  folubility  of  the  gums ;  from  whence  it  follows, 
that  the  evacuation  made  by  fuch  medicines,  is  in  proportion  to 
the  quantity  of  thofe  medicines  that  happens  to  be  diffolved,  and 
not  to  the  quantity  adminiftered. 

2.  That  purging  by  draughts  is  the  beft  form,  and  will  always 
have  the  moft  conftant  effed:  The  next  confideration  is,  that  a 
certain  quantity  of  any  purging  medicine  affeds  us  after  a  different 
manner,  according  to  the  different  quantity  and  conftitution  of 
the  blood,  or  its  thickneis;  and  it  has  been  ihewn  in  the  folution 
of  the  problem,  that  if  its  thicknefs  were  the  fame,  the  dofe 
fhould  always  be  as  its  quantity ;  but  the  blood  likewife  differing 
in  thicknefs,  the  dofes  of  purging  and  vomiting  medicines  muft 
be  augmented  on  account  of  its  thickneis;  this  is  confirmed  by 
daily  experience,  where  we  find,  that  fick  people  having  a  mani- 
feft  thickneis  of  blood,  as  in  dropiics,  the  jaundice,  &c.  take 
greater  doles  by  far,  than  they  do  at  any  other  time,  when  they 
are  not  fick,  nor  ailing  in  that  manner;  by  a  further  diiquifition 
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into  this  matter,  we  find,  that  the  doles  muft  not  only  be  greater 
where  the  thicknels  of  blood  is  greater,  but  that  they  muft  be  in- 
creafed  in  a  duplicate  ratio  of  their  vifeidity  •  this  is  evident  by 
the  tables  in  Caffia,  viz.  9 :  8  3 : :  4 :  3  3,  1  fct.  1 3  grains  and  f, 
and  therefore  by  alternation  9  :  4 : :  8  3:  33,  1 9,  13  grains  and  -f  5 
therefore,  the  doles  areas  the  Iquares  of  the  conffitutions ;  lo 
likewile,  9;  %dr.t  :i6:  14. dr.  13  grains  and  ■§,  and  by  alternation 
9:  1 6::  8 dr:  \\dr.  13  grains  and  -J,  i.e.  the  doles  are  as  the 
Iquares  of  the  confitutions  :  The  fame  holds  true  in  any  other 
conftitution,  belides  the  mean  ;  e.  g.  in  the  loweft  and  higheft 
4:  1 6::  2  1 3  grains  and  J :  853  andf:  So  that  by  this  means 
we  are  not  only  led  dire&ly  to  a  right  ule  of  thefe  medicines,  and 
enabled  to  find  out  the  true  caufe,  why  the  ordinary  doles  produce 
fo  very  different  effects  in  different  conftitutions  ;  but  we  alio 
have  the  lolution  of  this  problem,  viz.  The  quantity  of  blood  in 
any  perfon  being  given ,  together  with  the  ordinary  and  extra¬ 
ordinary  effett  of  a  purging  dofe,  the  change  of  that  perfon' s 
confiitution ,  and  the  nature  of  that  change  may  be  determined . 

When  a  doctrine  is  founded  on  a  few  Ample  experiments,  that 
lead  us  to  the  caufe  of  feveral  others,  that  are  very  complex, 
difficult,  and  oblcure,  that  is  fufficient  to  prove  its  conformity  to 
nature  3  but  the  Dr.  intending  to  rebfify  the  common  prabfice  of 
fhefe  medicines  by  this  dodlrine,  frames  tables  of  the  purging  and 
vomiting  medicines  in  prelent  ufe,  better  adapted  to  experience, 
than  what  hitherto  are  to  be  found;  his  method  of  framing  thele 
tables,  is,  by  letting  off  the  pra£licable  conftitutions  in  the 
different  ages,  he  obierved,  to  take  notable  quantities  of  purging 
and  vomiting  medicines;  fo  that  by  comparing  thefe  conftitutions 
with  the  ages,  we  have  the  different  dofes  in  all  thole  cafes,  which 
is  all  that  is  required  for  a  better  prablice :  The  ages  wherein  thefe 
different  dofes  are  taken,  the  Dr.  finds  to  be  four ;  when  a  per- 
lon  is  about  16  or  20  years  of  age,  and  weighs  about  12  ftone^ 
he  then  takes  the  common  dole ;  one  of  9  years  of  age  takes  -|  of 
that;  one  of  6  years  y,  and  one  of  3  years -J;  moreover,  it  hav¬ 
ing  been  /hewn  inOecon.  Anim .  p.  51.  that  the  notable  healthy 
conftitutions,  as  allb  the  notable  pulfes  of  each  of  thele  are  but 
three ;  if  then  thefe  conftitutions  be  as  2,  3,  45  that  of  the  moft 
fluid  blood,  as  the  firft  number,  and  fo  on;  in  that  cafe,  the 
dofe  proper  for  any  perfon  will  be  found  by  multiplying  the  com¬ 
mon  dofe  for  his  age  into  the  fquare  of  his  conftitution,  and 
dividing  by  the  fquare  of  the  mean  conftitution;  e.g,  if  Caf- 
fee  be  the  common  dofe,  or  the  dofe  of  the  mean  conftitution, 
dr. iij  3j  and  13  grains  and  §■  is  the  dole  of  the  firft  conftitution 
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and  Jr.xiv,  13  grains  and  that  of  the  grofleft  or  laft  con- 
flitution  5  and  lo  proport ionably  for  every  medicine  in  all  the 
ages,  as  appears  by  the  tables :  This  method  feems  to  anfwer 
lo  exaddly,  that  nothing  more  feems  necelfary,  unlels  a  perlon 
happen  to  be  more  loole  or  coflive  than  ordinary  (which  may 
be  known  from  the  patient  or  otherwife)  and  this  is  to  be  accounted 
the  fame,  as  if  he  had  taken  an  equivalent  quantity  of  a  medicine 
proper  to  produce  thefe  effects  ^  and  any  phyfician  who  has 
conlidered  this  cafe  in  feme  people  after  fluxing,  will  allow 
the  juftnels  of  the  exception :  As  vomiting  medicines  have  the 
fame  common  dofes  with  purging  medicines,  they  likewife  admit 
of  the  like  divided  doles,  which  may  therefore  be  found  by  the 
fame  tables  5  only,  as  people  that  are  more  coitive  than  ordinary, 
require  a  proportionably  greater  dole  of  a  purging  medicine  5  lo 
they  require  a  confiderably  lefs  dole  of  a  vomiting  medicine,  as 
is  very  well  known  in  hot  countries :  It  is  to  be  obferved,  1.  That 
ih  the  tables  Age  ftands  for  Quantify  of  Bloody  becaufe  they  in- ■ 
creale  pretty  equally,  and  it  makes  the  pra&ice  more  ealy  to  fuch; 
as  are  not  accuftomed  to  weights  and  numbers.  1.  The  more  lkilful 
are  to  obferve,  that  the  mean  ages,  multiplied  into  the  mean  con¬ 
stitutions,  give  the  doles  more  nicely. 
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! Tables  Jhewing  the  Dofes  of  purging  and  vomiting 
Medicines ,  according  to  the  Solution  of  Dr .  Cock- 
burn’*  Problem . 


Common 
Dofe  ?fs. 


Medicines. 


Medicines 
whofe 
common 
Dofe  is  f  j. 


Caff  a 
Catholicon 
Diacarthamum 
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magis . 
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emetc.feu 
Ben.  Sue.  Jfar. 
Senecicnis. 


Con fe  Bio  Ham. 
Elect.  Caryocof 
Diaphcenicon 
E  fucco  Rafar. 
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Medicines. 
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111. 


Medicines, 


Pil.  de  Her  mo- 
daffy  lis  9|j. 
Pah.  Cornach 

Emet. 

Gilla  vitrioli 


Common 
Dofe  Gr. 


Colocyntbis 
Euphorbimn., 
E fillet  Cortex 
E  later  turn 
Gum.  Guttee 
Gran.  Gnid. 
Ricini  fern. 
Scammon . 
j Vr.  Alhand . 
Emet. 

Croc .  Rulandi 
'Turbitb  miner. 
Emet. 

Hep.  Antomonii 
Vitr..  Antim. 
Merc .  vitae 
Part.  emet. 
Merc .  protc . 
per  fe 

- - folar 

-  ruber 

Hercules  P>ovii 


The 


the 


io4  MEMOIRS  of 

The  dofes  of  the  above  tables,  arifing  from  calculation ,  agree 
perfe&ly  well  with  the  common  oblervation  of  the  belt  authors,, 
the’  their  observation  is  very  general  and  ill  made,  it  we  except 
the  very  fird  deps  5  for  indance,  authors  of  all  countries,  as 
kndlfhy  Dutch,  German ,  Italian  and  French  reckon  the  doles 
after  the  lame  manner  $  whereas,  if  they  had  been  obierved,. 
they  mud  have  been  as  different,  as  the  conductions  of  men  in 
different  countries  are :  The  defebf  of  their  observation  is  tnani- 
feft  by  the  dilproportioned  doles  of  lome  medicines,  their  high 
doles  being  lbmetimes  double  and  lometimes  triple,  and  their 
low  doles  in  greater  proportions,  which  is  not  conformable  tona-- 
ture  5  for  let.  the  low  dole  be  what  it  will  the  high  dole  of  one 
medicine  mull  always  bear  the  fame  proportion  to  the  high  dole' 
of  another,  as  did  their  low  doles  5  viz.  oven  in  Manna ,  they 
reckon  it  from  J  j  commonly  to  Jiij  and  Jiv  $  if  it  be  laid,  that 
the  fird  dole  is  the  lowed:  dofe  that  is  taken  by  a  man  of  a  due 
age,  it  is  neither  true  in  faff,  nor  conformable  to  their  own  way 
of  reckoning  5  for  indance,  rhubarb  is  laid  to  be  taken  fromi 
3j  to  3ij,  which  is  not  the  lowed  dole  taken  by  a  man  of  a  due 
age,  nor  is  Jls  the  high  natural  dole  5  for  if  §i  of  Manna  and 
5i  of  rhubarb  be  the  refpeffive  low  dofes,  then  §iv  and  3ij 
cannot  be  the  relpc£Hve  high  doles :  As  to  what  concerns  lome: 
extraordinary  doles  given  by  themlelves,  and  far  exceeding^  the 
ordinary  dole,  that  is  ealily  accounted  for  by  the  folution  ot  the 
problem  5  there  are  fevera!  examples  of  this  nature  -7  viz .  Tur~  - 
bith  is  commonly  reckoned  from  3i  to  oil,  yet  Margravius ,  and: 
other  good  authors  have  given  it  to  3iv  ;  lb  likewile  Colocynthis- 
from  vi  gr.  to  xii  gr.  yet  Fulgin .  Fernel.  and  Duncan  fay  they 
have  given  it  to  51s  :  Authors  are  far  from  being  exabf  j  for  they 
have  only  doled  thele  medicines  for  people  of  full  age,  but  have, 
faid  nothing  of  the  dofes  for  different  ages,  nor  told  us,  at  whatt 
time  a  man  takes  his  highed  dofe,  or  how  that  alters  in  the. 
growth  and  decline  of  age,  which  is  dill  a  very  great  difficulty 
for  the  mod  experienced  phyficians :  Their  general  method  is | 
founded  on  a  midake  •  their  lowed  dole  being  really  the  common 
dole  taken  by  the  generality  of  men,  which  produces  a  great 
many  errors  in  praffice  •  this  is  manifeft,  in  their  doling  every 
medicine  :  The  laid  cale  is  more  manifed  from  the  tables,  and 
it  is  two  to  one,  but  that  a  phylician  either  over  purges  or  under 
purges  any  perfon  in  health  5  and  if  more  cafes  in  ficknefs  are 
iuppoled,  the  odds  will  increaie  proportionably  }  experience  ex¬ 
actly  confirms  this ;  for  if  the  mean  dole  be  given  to  one  of  the 
lowed  conditution,  and  it  is  ddigned  to  purge  feven  or  eight 
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times  3  in  that  cafe,  the  perfon  of  the  lowed  confutation  is 
purged  near  twice  as  much,  as  he  ought,  to  be  $  and  if  the  mean 
dole  be  given  to  one  of  the  highefi  confutation*  he  is  purged 
but  half  what  he  fhould  be  5  but  if  the  dole  of  the  higheit  con* 
flitution  be  given  to  one  of  the  mean  confutation,  he  is  purged 
twice  as  much  as  he  ought  to  be  3  and  if  to  one  of  the  lowed,  be 
is  purged  four  times  as  much,  or  about  30  times,  as  we  find  by 
daily  experience  3  but  if  either  the  quantity  of  blood,  age  or 
iicknefs  contribute  to  the  error,  it  may  prove  fatal  3  if  this  con- 
fideratio n  were  illuftrated  by  a  proper  number  of  examples,  we 
ihould  find  lome  hundreds  of,  otherways  unavoidable  errors, 
prevented  by  the  practice  of  thefe  tables  :  Ladjy,  we  may  by 
the  tables  eaiily  account  for  the  doles  of  children,  over-purging 
fome  people  in  good  health,  and  of  a  competent  age. 

L’he  Manner  of  manuring  Lands  by  Sea-fhells,  in  the  Counties 
of  Londonderry  and  Donnegall  in  Ireland  3  by  the  Archbifhop 
of  Dublin.  Phil.  Tranli  314.  p.  59. 

BOTH  thefe  counties  are  very  mountainous,  and  thefe  moun¬ 
tains  are  covered  with  boggs  and  heath,  infcmuch,  that 
there  is  little  arable  ground,  excepting  what  was  latterly  made 
lo  :  There  are  three  ways  of  reducing  heath  and  bog  to  arable 
land  3  the  firft  is  by  cutting  off  the  leurf  of  the  ground,  mak¬ 
ing  up  the  turf  lo  cut  into  heaps,  and  when  die  kin  has  dried 
them,  fetting  them  on  fire  3  when  burnt  as  much  as  poffible,  they 
are  fcattered  on  the  ground,  and  after  plowing,  it  produces  bar¬ 
ley,  rye,  or  oats,  for  about  three  years  3  the  mconveniencies  at¬ 
tending  this  method  are  firft,  that  luch  burning  infebis  the  air, 
caufes  rain  and  wind,  and  that  it  is  not  practicable  in  a  wet 
iummer  3  and  by  deftroying  the  lap  of  the  ground  and  the  roots 
of  grals,  and  all  the  other  vegetables,  renders  it  ulelels  for  feve- 
ral  years  after  the  third,  in  which  it  is  plowed  :  The  fecond  me¬ 
thod  is  by  liming  3  this  is  much  better  than  the  former,  becaufe 
it  does  not  depauperate  the  ground  fo  much,  lads  longer,  and 
produces  better  grain,  and  does  not  as  is  pretended,  dedroy  the 
grais,  if  due  care  be  taken  not  to  over-plow  it :  Dung  is  the 
common  manure  in  all  other  places3  marie  is  not  uied  in  the  north 
parts  of  Ireland ;  but  about  the  fea-coad,  the  great  manure  is 
ihells;  towards  the  cadern  part  of  the  bay  of  Londonderry , 
commonly  called  Loughfoyk ,  are  feveral  eminencies,  that 
hardly  appear  at  low-water  3  thefe  confift.  of  ihells  of  lea -fi/h  of 
all  forts,  particularly  periwinkles,  cockles,  limpets,  luc.  The 
country  people  come  with  boats,  and  at  low  water  carry  loads 
.Vos,.  V.  3.  Q  <f 
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of  thefe  fhells  away  5  they  leave  them  in  heaps  on  tne  /ho re,  till 
they  drain  and  dry  3  then  they  carry  them  by  boat  as  tar  as  the 
rivers  will  permit,  and  then  in  lacks  on  hories,  peihaps  tor  fix  or 
ieven  miles  into  the  country  3  they  allow  ioroetimes  40,  but 
moltly  80  barrels  to  an  acre  5  thefe  fhells  agree  with  boggy, 
heathy,  clayey,  wet,  or  ftiffland,  but  not  with  a  landy  toil 3  they 
teem  to  give  the  land  a  ibrt  ot  fermentation)  as  yeaft  does  to 
bread,  opening  and  loofening  the  clods,  and  by  that  means  mak¬ 
ing  way  for  the  roots  to  penetrate,  and  for  the  moifture  to  enter 
into  the  fibres  of  the  roots  3  this  manure  lalts  to  long  that  no  one 
can  determine  the  time  of  its  duration  3  the  realon  of  its  long 
continuance  feems  to  be  this 5  viz.  that  the  fhells  didolve  a  lit¬ 
tle  every  year,  till  they  are  all  fpent,  which  requires  a  confider- 
able  time  3  whereas  lime,  &c.  operates  in  manure  all  at  once  5 
but  it  is  to  be  obferved,  that  in  fix  or  feven  years  the  ground  be¬ 
comes  fo  mellow,  that  the  com  grows  rank,  and  runs  up  to 
Itraw  to  fuch  a  length,  that  it  cannot  fupport  itfelf,  and  then  the 
land  mu  ft  lie  a  year  or  two,  that  the  fermentation  may  abate  a 
little,  and  the  clods  harden,  and  then  it  will  bear  as  long  again, 
and  continue  to  do  io,  with  the  like  inter  millions,  for  20  or  30 
years:  In  the  years  that  the  land  is  not  plowed,  it  bears  a  fine 
grafs,  mixed  with  abundance  of  dafies  3  and  it  is  a  plealant 
fight  to  fee  a  fteep  high  mountain,  that  a  few  years  before  was 
all  black  with  heath,  on  a  fudden  look  white  with  dafies  and 
flowers  :  It  refines  the  grafs,  but  makes  it  fhort,  tho’  thick  3  the 
Archbifhop  oblerving,  that  this  manure  produced  fiowers  in  the 
field,  made  his  gardener  ufe  thefe  fhells  in  his  flower-garden,  and 
he  never  faw  better  carnations,  or  fairer  or  larger  flowers  in  that 
cold  climate  3  befides,  it  contributes  to  deftroy  weeds,  at  leaft,  it 
does  not  produce  them  lo  much  as  dung  does*  it  likewile  pro¬ 
duces  very  good  potatoes  at  about  a  foot  diftance  from  each 
other  3  and  this  is  one  method  of  reducing  boggy  barren  land: 
The  natives  lay  a  little  dung,  or  ftraw  on  the  land,  and  fpnnkle 
it  with  fhells 3  fometimes  they  cut  the  potatoes  if  large,  and' 
then  dig  trenches  about  fix  or  feven  foot  diftance,  and  throw  the  1 
foil  they  take  up  on  the  potatoes,  io  as  to  cover  them,  and  then 
fencing  the  plot  of  ground,  they  let  them  grow:  If  planted  in 
April  or  May,  they  are  full  grown  in  Augufl  3  they  dig  them  as> 
they  have  occafion,  and  Jet  them  lie  till  next  year,  then  dig 
them  again,  and  io  the  third  year  3  by  this  means,  they  go  every 
year  deeper  into  the  ground,  and  the  laft  year  they  dig,  they 
pick  them  out  as  carefully  as  they  can,  that  little  leecl  may  re¬ 
main  5  and  the  fourth  year  they  plow  the  ground,  and  low  bar- 
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ley,  and  the  produce  is  very  good  for  fome  years;  fome  pota¬ 
toes  will  grow  up  without  hurting  the  barley  or  oats,  and  thole 
they  dig  and  pick  out,  and  the  ground  continues  good  and  ara¬ 
ble  ever  after  :  It  is  obfervable,  that  (hells  anfwer  belt  in  boggy 
ground,  where  the  lur face  is  turf ;  for  turf  is  generally  nothing 
*rlfe  but  the  product  of  vegetables,  fuch  as  grals,  heath, 
which  rotting,  the  ialt  is  wafhed  away  by  the  water,  and  there 
only  remains  the  earthy,  and  efpecially  the  fulphureous  parts,  as 
appears  from  the  inflammability  of  turf ;  now  Ihells  being  chiefly 
a  lalt,  it  incorporates  with  the  fulphur  of  the  plants,  and  ren¬ 
ders  them  fit  for  the  vegetation  of  new  plants ;  which  further  ap¬ 
pears  from  this;  viz.  that  thofe  fhelis,  which  have  been  under 
the  fait  water,  are  much  better  than  luch  as  have  been  in  the 
earth,  or  lie  dry  on  the  ferands;  upon  digging  afoot  or  two 
deep  in  the  ground,  for  the  mod  part  about  the  bay  of  London¬ 
derry  ,  you  find  fhelis,  and  whole  banks  made  up  of  them  ;  but 
thele,  tho’  more  entire,  than  fuch  as  are  brought  from  the  Shell 
Ifland ,  are  not  lo  good  for  manure ;  in  a  place  near  New-town 
Lamavady ,  about  two  miles  from  the  lea,  there  is  a  bed  of 
fliells,  fuch  as  lie  on  the  flrand;  the  place  was  covered  with  a 
feurf  of  wet  ipouty  foil  about  a  foot  thick  ;  the  country  people 
ufe  the  fhelis,  but  they  are  not  reckoned  lb  good,  as  thofe  found 
in  or  near  the  foa ;  the  land  about  the  lea  fhore  bears  very  indif¬ 
ferent  wheat,  nor  will  the  fhelis  alone  anfwer  the  purpofo,  with¬ 
out  fome  dung ;  yet  this  may  be  owing  to  the  ignorance  of  the 
farmers,  who  generally  underftand  nothing  of  wheat :  Some 
thoufands  of  acres  have  been  improved  by  ihells,  and  what  for¬ 
merly  was  not  worth  a  groat  per  acre,  is  now  worth  four  ShiL 
lings ;  in  feveral  places  the  natives  have  thus  improved  the  very 
mountains,  that  before  were  mere  turf  bogs ;  here  they  meet 
with  this  inconveniency,  that  if  the  feafon  for  plowing  prove 
wet,  their  horfos  fink  lo  deep  in  the  foil,  that  they  cannot  plow 
it,  efpecially  after  two  or  three  years;  they  commonly  made  lime 
of  the  fhelis  formerly,  and  fome  do  fo  dill ;  and  it  binds  very 
well,  and  is  not  lb  corroflve,  as  lime  made  of  done ;  in  the  Hit 
tory  of  Ceylon ,  we  find  that  they  make  up  their  land  with  lime 
of  oyder  ihells,  which  would  be  impracticable  with  common 
lime  :  Some  years  ago  they  made  lime  of  the  fliells,  and  ma¬ 
nured  their  lands  with  it ;  but  a  poor  countryman,  woo  out  of 
lazinels  or  poverty  had  not  provided  to  make  lime,  threw  the 
fliells  unburnt  on  his  land,  and  his  crop  proved  as  good  as  his 
neighbours,  and  the  fecond  and  third  crop  better ;  and  all  took 
the  hint,  and  have  ufed  them  fo  ever  fince  ;  where  ihells  are  not 
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to  be  procured,  fea  wrack,  or  fand  fupply  the  want  of  them, 
but  are  not  io  good  3  lea  wrack  lafts  but  three  years,  and  land 

not  much  longer.  .  T  _ 

It  is  certain,  that  Ireland  has  formerly  been  better  inhabited, 

than  it  is  at  prelent  3  mountains,  tnat  are  now  coveied  with  bogs, 
have  formerly  been  plowed  5  for  upon  digging  five  or  fix  foot 
deep,  there  is  dilcovered  a  proper  loll  for  vegetables,  and  it  is 
found  plowed  into  ridges  and  furrows  5  this  is  oblervable  in  the 
wild  mountains  between  Ardmagh  and  Dundalk,  where  a  re¬ 
doubt  isbuilr,  and  likewile  on  the  mountains  o  $  Alt  more  •,  the 
lame  has  been  obfened  in  the  counties  of  Londonderry  and  Don- 
negal  3  a  plough  htnnd  m  a  very  deep  bog  m  the  latter,  and 
a  hedge  with  "wattles  Handing,  under  a  bog  that  was  five  or  fix 
foot  deep  above  it  3  the  Bilhop  had  feen  the  Hump  of  a  large 
tree  in  a  bog  10  foot  deep  at  Cafile- Forbes  3  the  trunk  had  been 
burnt,  and  lome  of  the  cinders  and  afhes  lay  Hill  on  the  Hump  3 
he  alio  law  large  old  oaks  grow  on  land,  that  had  the  remains 
of  ridges  and  furrows  3  and  he  was  informed,  that  on  the  top  of 
a  high  mountain  in  the  north,  there  were  flili  remaining,  the 
ft  reefs  and  veltiges  of  a  large  town  3  and  indeed,  there  are  few 
places  which  do  not  vifibly  (when  the  bog  is  removed)  retain 
marks  of  the  plough,  which  lure,  mull  prove,  that  the  country 
was  well  inhabited  3  it  is  probable  that  the  Danes  iirft,  and 
then  the  Englip  deftroyed  the  natives  3  and  the  old  woods  ieem 
to  be  about  3  or  400  years  Handing,  which  was  near  the  time 
that  Courcey  and  the  Engl  ip  fubdued  the  north  of  Ireland  3  and 
it  is  likely,  made  havock  of  the  people  that  remained,  alter  the 
Danes  were  beat  out  of  Ireland. 

An  Account  of  a  new  Wand  raifed  near  Sant-Erini  in  the* 
^Archipelago  3  by  Dr.  William  Sherard.  Phil.  Trani. 
h°  314-  p.  6 7. 

DR.  Sherard  had  an  account  of  this  new  Wand  from  the 
Engl  ip  conful  at  Milo ,  as  follows  3  viz.  that  on  the  12th 
of  May  1707  N.  S.  an  liland  began  to  rile  up,  a  mufket-fhot 
from  the  illand  of  Sant-Erini,  which  continually  increasing  from 
day  to  day  in  the  lame  manner,  and  troubling  the  lea,  there  rofe 
up  leveral  rocks,  that  fixed  themlelves  to  this  illand  3  fo  that  on 
June  2  r>  it  Was  about  half  a  mile  in  circumference. 

From  the  Laris  Gazette  April  14th  1708.  Conftantinopk 
January  4th  1708.  They  write  from  the  illand  of  Sant-Erini 
in  the  Archipelago ,  about  28  leagues  north  of  the  town  of  Can¬ 
did,  of  the  1  ft  of  December  laft,  that  there  fprung  up  an  illand 
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from  the  bottom  of  the  fea  (which  is  very  deep  at  that  place) 
formed  of  Hones,  caff:  up  by  a  volcano,  which  has  often  pro¬ 
duced  the  fame  efFecfls,  and  after  the  lame  manner  :  In  the  year 
ji6,  in  the  time  of  the  Emperor  Leo  Ifauricus ,  an  ifland  was 
formed  on  the  north  fide,  called  the  "Burnt  Ifland ,  by  matter 
thrown  up  and  heaped  together  by  this  volcano:  In  142 7  in  the 
month  of  December ,  this  Burnt  Ifland  was  increaled  by  huge 
rocks  caff  up  by  lhbterraneous  fires:  In  1650  in  the  month  of 
September ,  the  volcano  again  took  fire,  and  produced  the  fame 
effects,  without  forming  any  ifland,  only  a  ihelve  or  bank  iq 
fathoms  under  water:  Laflly,  in  the  month  of  November  1707, 
the  volcano  made  an  ifland,  which  is  already  two  miles  in  cir¬ 
cumference,  and  Hill  in  creates  by  rocks  and  other  new  matter,, 
that  is  thrown  up  5  this  burning  was  preceeded,  as  at  all  other 
times,  by  violent  earthquake's,  followed  by  a  thick  finoke,  that 
role  out  of  the  lea  in  the  day  time,  and  flames  in  the  night,  and 
accompanied  with  a  terrible  roaring  under  ground  3  there  is  no 
inflanceof  the  efTefls  of  any  volcano  at  land,  like  thole  in  the 
lea  j  and  yet  what  renders  them  the  more  credible,  is,  that  the 
ifland  of  Sant -Er ini  itlelf,  is  almofl  all  of  it  compofed  of  burnt 
rocks  and  pumice  Hones  3  it  produces  fome  forts  of  grain,  but 
has  neither  rivers' nor  fprings,  nor  any  other  water,  but  what  is 
preferved  in  ciHerns. 

Experiments  of  the  luminous  Qualities  of  Amber,  Diamonds, 

and  Gum  Lac 3  by  Dr.  Wall.  Phil.  Tranfl  N°  314.  p.  69. 

\ 

HUMAN  urine  and  excrement  do  plentifully  abound  in  an 
Oleofim  and  common  fait  3  lo  that  the  Dr.  takes  the  artifi¬ 
cial  P bofphonts  to  be  nothing  elfe,  but  that  animal  Oleofum  coa¬ 
gulated  with  the  mineral  acid  of  Ipirit  of  fait  3  which  Coagulum 
is  preferred,  and  not  dilfolved  in  water,  but  accended  by  air  3 
thefe  conliderations  made  him  conjedfure,  that  amber,  which  he 
rakes  to  be  a  mineral  Oleofim ,  coagulated  with  a  mineral  volatile 
acid,  might  be  a  natural  P  hofphorus  3  and  after  making  feveral 
experiments  upon  it,,  he  at  lalt  found,  that  by  gently  rubbing  a 
piece  of  well  polifhed  amber  with  his  hand  in  the  dark,  it  pro¬ 
duced  a  light  3  whereupon,  he  procured  a  pretty  large  piece  of 
amber,  which  he  cauled  to  be  made  long  and  tapering,  and 
drawing  it  gently  thro’  his  hand,  which  was  very  dry,  it  afford¬ 
ed  a  confiderable  light  3  he  then  uled  leveral  kinds  of  loft  ani¬ 
mal  fubfiances,  and  found  none  anlwer  lb  well,  as  wool  3  and 
now  new  Phenomena  offered  themlelves  3  for  upon  drawing  the 
piece  of  amber  fwiftly  thro’  the  woolen  cloth,  and  fqueefing  it 
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pretty  hard  with  his  hand,  a  vaft  many  little  cracklings  were 
heard,  every  one  of  which  produced  a  Irnall  flafh  of  light  *  but 
when  the  amber  was  drawn  gently  and  (lightly  thro’ the  cloth, 
it  produced  a  light,  but  no  crackling*  but  by  holding  one’s  fin¬ 
ger  at  a  little  diftance  from  the  amber,  a  loud  crackling  is  pro¬ 
duced,  with  a  great  flafh  of  lightning  fucceedlng.  it  *  and  what 
is  very  furprifing,  upon  its  eruption  it  ftrikes  the  finger  very  ien- 
libly,  wherever  "applied,  with  a  pufli  or  puff  like  wind  *  the 
crackling  is  full  as  loud,  as  that  of  charcoal  on  fire  *  ney,  five  or 
fix  cracklings,  or  more,  according  to  the  quicknefs  of  placing 
the  finger,  have  been  produced  from  one  fingle  fridion,  light 
always fucceeding  each  of  them:  Now  the  Dr.  doubts  not,  but 
upon  ufing  a  longer  and  larger  piece  of  amber,  both  the  crack¬ 
lings  and  light  would  be  much  greater,  becaule  he  never  found 
any  crackling  from  the  head  of  his  cane,  the5  a  pretty  large 
one  *  and  it  ieems  in  fome  degree,  to  reprefent  thunder  and 
lightning  *  but  what  teemed  more  furprifing  was,  that  tho’  upon 
friction  with  wool  in  the  day  time,  the  cracklings  feem  to  be  full 
as  many,  and  as  large  5  yet  by  all  the  trials  he  made,  there  ap¬ 
peared  but  very  little  light,  even  in  the  darkeft  room  *  and  the 
belt  time  of  making  theie  experiments,  is,  when  the  lun  is  18 
degrees  below  the  horizon  5  and  then,  tho’  the  moon  iliine  never 
lb  bright,  the  light  is  the  fame  as  in  the  darkeft  room,  which 
made  him  chide  to  call  it  a  Notliluca. 

From  amber  the  Dr.  was  led  to  confider  a  diamond,  being 
eleblrical  as  well  as  the  other  5  and  it  is  alio  a  natural  j Pbofpho- 
Tus ,  or  rather  a  Noffiiluca,  exceeding  all  others,  and  may  be 
called  a  mineral  ‘Phofphorus ,  it  being  as  the  Dr.  iuppofes,  the 
pureit  of  ail  Oleofa  :  A  diamond,  by  an  eafy  flight  fri&ion  in 
the  dark,  with  any  loft  animal  fubftance,  as  the  finger,  woolen, 
filk,  &c.  appears  in  its  whole  body  to  be  luminous  5  nay,  if  a 
perfon  keeps  rubbing  for  a  little  while,  and  then  expoles  it  to 
the  eye,  it  will  remain  lb  for  lome  little  time  *  but  if  the  fun  be 
18  degrees  below  the  horizon,  and  any  one  holds  up  a  piece  of 
baize  or  flannel  ftretched  tight  between  both  hands,  at  fome  dis¬ 
tance  from^  the  eye,  and  another  rubs  a  diamond  Iwiftly  and 
pretty  hard  on  the  other  fide  of  the  baize  or  flannel,  the  light 
ieems  much  more  pleaiant  and  perfebl  to  the  eye  of  him 
that  holds  it,  than  any  other  way  the  Dr.  had  hitherto 
tried  *  but  what  leerned  more  iurprifing,  was,  that  a  diamond, 
expoied  to  the  open  air  in  view  of  the  Iky,  without  rubbing,  gives 
ah-nofc  the  fame  light  of  itielf,  as  if  rubbed  in  a  dark  room* 
and  ir  in  the  open  air  you  put  your  hand,  or  any  thinr*  elfe,  a 

little 
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little  over  it,  to  hinder  its  communication  with  the  fky,  it  gives 
no  light;  and  the  Dr.  tried  all  or  moil  of  the  other  precious 
ftones,  but  could  find  no  Inch  phenomenon  in  any  of  them  •  all 
thefe  experiments  were  made  at  the  latter  end  of  May  begin¬ 
ning  of  June,  and  therefore,  he  cannot  pretend  to  account  for" the 
‘Phenomena,  that  may  attend  experiments  made  while  the  fun  is 
on  the  other  fide  of  the  equator:  There  are  lb  me  other  bodies 
that  afford  light,  and  perhaps,  many  more  remain  yet  undilco- 
vered;  but,  he  is  w7ell  affured,  that  all,  or  mod  of  the  bodies, 
which  have  an  electricity,  yield  light;  for,  he  liippofes,  that  it  is 
the  light  which  is  in  them,  that  is  the  caufe  of  their  being  elec¬ 
trical  ;  yet  this  electricity  never  fhews  itlelf  without  friCtion ;  if 
you  rub  any  body,  that  has  an  eleCtricity,  and  apply  it  pear  to 
lome  light  bodies,  as  particularly  very  thin  dices  of  cork,  it 
will  put  them  into  a  very  great  agitation,  and  make  them  f'eem 
to  the  eye,  as  if  hanging  at  the  body  by  a  fine  hair :  j  et  fieems  to 
the  Dr.  to  be  a  kind  of  black  amber,  having  moil  of  the  proper¬ 
ties  thereof,  but  not  fo  perfeCt  and  pure. 

Another  natural  cPhofp  torus,  or  Neff  Hue  a,  endued  with  a 
luminous  quality,  is  gum  lac;  being  no  other  than  a  vege¬ 
table  Oleojum ,  coagulated  with  an  animal  volatile  acid ; 
iealing  wax,  which  is  compofed  of  gum  lac  and  cinnabar,  the 
cinnabar  no  ways  impeding,  but  rather  promoting  its  luminous 
quality  ;  for  the  Dr.  caufed  long  taper  rolls  to  be  made  up  of  lac 
alone,  and  of  pure  red  dealing  wax,  both  being  well  polilhed; 
the  iealing  wax  upon  friCtion,  feemed  to  emit  its  crackling,  and 
light  iooncr  than  the  lac  which  he  imputed  to  the  cinnabar's 
conftringing  the  parts ;  tho5  he  takes  lac  by  itfelf,  to  have  the 
greateit  eleCtricity,  both  having  all,  or  mod  of  the  properties  of 
amber;  and  by  all  the  trials  the  Dr.  made  of  Jac  and  iealing 
wax,  he  found  that  tho’  the  cracklings  are  as  plentiful  in  the 
day-time,  as  when  the  fun  is  down,  yet,  m  the  darkeft  places,  he 
could  difeover  but  a  little  appearance  of  light :  Pifmires  alone 
in  the  animal  kingdom,  afford  a  volatile  acid,  and  in  the  Eafi- 
Indies  there  is  a  large  kind  of  them,  that  live  on  the  lap  of certain 
plants,  yielding  both  a  gum  and  a  colour  ;  and  this  lap  paffing 
thro’  the  bodies  of  theie  infeeds,  is  by  their  acid  fpirit  converted 
into  an  animal  nature;  which  is  the  reafon  that  the  colour  ex¬ 
tracted  from  gum  lac,  (which  is  nothing  die  but  the  excrement  of 
thefe  animals)  is  almoll  as  good  and  full  as  lading  a  colour,  as 
is  made  from  cochineel ;  and  the  Dr.  was  more  confirmed  in  his 
opinion,  becauie,  he  knew  of  an  artificial  way  of  converting 
vegetable  colours  into  an  animal  nature,  very  much  like  this, 

by 
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bv  which  the  colours  are  made  more  agreeable  and  permanent 
After  the  fame  manner,  the  remaining  gum,  which  is  an  Oleo- 

fum,  being  digefted,  and  pafling  thro’  the  bodies  of  thele  ani¬ 
mals,  is  by  their  volatile  acid  converted  into  a  vegetable  amma. 
( Vhofphorus ,  or  Noftiluca  ;  the  artificial  ‘Phofpfiorm  is  a  mine¬ 
ral  animal  • Phofphorus ,  whereas,  he  takes  the  others  to  be 
altogether  mineral. 


%%e  vimnz  Motion  to  Bodies  included  in  a  Glafs,  by  the  ap¬ 
proach  of  the  Finger  near  its  out  fide  ;  with  other  Experi¬ 
ments  on  the  Effluvia  of  Glafs  5  by  Mr .  Franks  Hauksbee; 

Phil.  Tranf.  N°  315.  p.  8 


IT  was obfervable,  that  after  the  motion  and  attrition  had  been 
continued  about  two  or  three  minutes,  and  then  cealing,  the 
threads  within  the  glafs  feemed  to  hang  in  a  card  els  polition, 
and  were  not  inflantaneouily  ereded,  but  in  aoout  thre^.  01  iour 
leconds  of  time  they  became  ercbf,  every  way  towaios  toe  cir¬ 
cumference  of  the  glafs,  and  feemmgly  with  io  much  eagernels,, 
that  a  motion  of  the  glafs  alone  would  give  them  no  great  dis¬ 
order  3  but  what  was  moft  furpnfing  was,  to  fee  a  motion  given 
them,  by  the  approach  of  one’s  hand,  finger,  or  any  other  oody, 
at  more  than  three  inches  di  fiance  from  the  external  fur  face  oft 
the  glafs,  not  with  Handing  the  threads  within  did  not  touch  the: 
internal  lurface  :  And  it  was  further  loblervable,  that  after  every 
repetition  of  the  motion  of  the  wheel,  and  a  new  attrition  of 
the  glafs,  the  diftance,  at  which  the  threads  might  be  moved,, 
feemed  to  be  increaled  3  and  Mr.  Hauksbee  afterwards  found,  that: 
the  threads  would  have  a  remarkable  motion  given  them,  by 
blowing  towards  the  glafs  at  three  or  four  foot  diftance  -  by 
which  means  the  air  was  put  into  motion,  and  confequently,  the 
effluvia  of  glafs  were  lb  too  3  at  another  time,  luddenly  clap¬ 
ping  his  fpread  hands  on  the  upper  and  lower  parts  of  the 
globe,  there  was  fuch  a  violent  agitation  of  the  threads  within 
the  glafs,  as  was  very  furprifing,  and  which  continued  for  fome  1 
time  :  In  the  experiment,  w'here  the  di  reeled  threads  on  the  out-  1 
fide  of  the  glafs  would  fly,  the  approach  of  any  thing  held  near 
them,  it  feemed  to  Mr.  Uauksbee ,  that  the  parts  of  the  effluvia 
were  fluff,  aud  continued  lo  that  when  any  part  of  them  is  pufhed, 
all  the  parts  in  the  lame  line  luffer  the  lame  diiorder  3  Io  like- 
wile  in  the  above  experiment,  allowing  a  continuity  of  parts, 
the  effluvia  within,  and  thole  without,  are  continued  (for  they 
are  both  produced  by  the  lame  attrition)  fo  that  when  the  efflu¬ 
via  are  pufhed  or  difturbed,  the  glals  without  fnde  within,  in 
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the  fame  direction,  are  lo  too,  and  confidently  the  threads, 
which  ae  upheld  and  directed  by  them;  the  effluvia  a  riling 
from  the  glals,  ieem  to  be  nothing  elle  but  parts  of  tne  fame 
body  emitted  from  it  by  rubbing;  therefore  he  fuppoies,  can  be 
no  impediment  to  the  motion  of  its  own  effluvia  ;  tor  otherwife 
he  does  not  tee,  how  the  effluvia  within  can  be  produced  by  an 
attrition  without ;  and  for  a  further  confirmation,  that  Ae_  efflu¬ 
via  of  glals  do  not  aft,  but  by  a  continuity  of  parts,  the  follow¬ 
ing  experiments  may  ferve.  r  ,  r  ,  ,  . 

Exp.  I.  Mr.  Hauksbee  took  a  piece  of  brafs-leaf,  and  laying 

it  between  two  pieces  of  wood  about  an  inch  thick,  and  tne 
fame  diftance  afunder,  he  applied  a  tube  well  rubbed  to  attraft 
the  brais,  as  near  as  the  wood  would  permit,  but  without  giving 
it  any  manner  of  motion;  as  foon  as  the  wood  was  removed, 
and  the  continuity  of  its  fphere  reftored  the  brafs-leaf  was  very 
vigoroufly  attracted,  without  any  frelh  attrition  which  he 
thought  proved  very  plainly,- that  the  action  of  the  effluvia  is  de- 
ftroyed,  or  at  leaft  in  a  great  meafure  lo,  if  its  parts  are  difcon- 
tinued  by  the  interpofition  of  any  thing  ;  nay,  Mr.  Hauksbee 
tried,  by  holding  the  tube  in  fuch  a  manner,  that  its  iphere 
might  meet  with  no  interruption  from  the  wood,  in  its  circle 
round  the  axis  of  the  glafs,  yet  this  would  exhibit  nothing  nei¬ 
ther  ;  by  which  he  found,  that  if  the  parts  of  the  effluvia  are  m 
a  manner  interrupted,  their  action  is  deftroyed,  or  at  leaft 

§rS:T!Mer  the  tube  had  undergone  a  frelh  attrition,  and 
the  brafs-leaf  was  fcattered  on  the  table,  as  ufua  ;  if  a  piece  of 
paper  were  held  in  Inch  a  manner,  as  to  touch  t  e  upper  part  o. 
the  tube,  it  would  not  attract  at  all,  tho’  brought  very  near  ;  but 
as  foon  as  the  paper  was  removed,  it  recovered  its  Iphere  of  acti¬ 
vity,  which  was  very  fenfible,  by  giving  a  brifk  motion  to  thole 
bodies,  which  a  little  before  were  at  reft  ;  and  it  was  oblerved 
in  the  experiment  for  producing  light  by  the  effluvia  o  t  e  ex¬ 
ternal  glals  falling  on  the  internal  exhaufted  glafs  m  motion  ; 
that  after  the  motions  ceaied,  it  was  but  drawing  one  s  lan  near 
the  furface  of  the  outer  glafs,  to  produce  a  light  in  themner 
one  ;  whence  by  theie  experiments,  it  is  plain,  that  the  effluv  a 
within  the  glafs  were  pulhed  more  vigoroufly  on  the  inner  glals, 
by  the  approach  of  the  hand  without,  otherwik  no  ign  wou 
have  enfued  ;  and  farther  to  prove  the  ftiffnels,  or  continuity  of 
the  effluvia,  it  is  obfervable,  that  when  a  piece  of  brals-leaf  is 
hunted  about  a  room,  that  the  brais  fwims  or  floats  on  the  lur- 
face  of  the  effluvia,  and  as  thefe  are  more  or  left  exerted,  lo  the 
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brals  keeps  Its  diftance  from  them,  nor  will  it  by  any  means  be 
fuffered  to  fink  within  their  fphere,  unlefs  it  meets  with  a  body 
in  its  way,  and  then  It  is  attra&ed,  and  returns  again  Ieveral 
times,  with  a  great  fwiftnefs. 

Etfp-  111.  Mr.  Hauksbee  corked  up  one  extremity  of  a  glafs 
tube,  and  pouring  in  at  the  other  dry  writing  land,  till  it  was 
near  full,  the  attrition  was  made,  and  when  held  towards  the 
pieces  of  brals,  as  ufiial,  there  was  no  motion,  till  it  arrived 
within  an  inch  or  thereabouts  of  them  $  and  in  Ieveral  trials  the 
fuccels  was  much  the  lame  3  and  if  at  the  fame  time  the  land 
were  fuddenly  thrown  out,  the  tube  would  attract  the  fame  bo¬ 
dies  at  double  or  triple  the  above-mentioned  diflance,  without 
any  frefh  attrition  ;  which  plainly  Ihews,  tho5  the  tube  will  at- 
traff,  when  brought  near,  yet  the  included  body  is  a  lenfible  im¬ 
pediment  to  the  exerting  its  activity  without ;  the  unfuccefsful- 
nefs  of  a  former  experiment  of  Mr.  Hauksbee' s,  to  attract  bodies 
with  a  tube  exhaufted  of  its  air,  ieems  to  conclude,  there  being 
no  air  within  to  convey  the  effluvia  from  its  body,  that  the  con¬ 
tinuity  of  their  parts  is  interrupted. 

Experiments ,  J dewing  Elefhicity  and  Light  produce  able  on  the 
Attrition  of  fever al  Bodies  5  by  the  Same.  Phil.  Tranft 
3SJ°  315.  p.  87/. 

MR. Hauksbee  cauled  a  piece  of  wood  to  be  turned  into  a 
cylinder,  about  four  inches  in  did  meter,  and  three  in 
length  j  this  being  fixed  on  an  axis;  he  melted  about  a  pound 
and  a  half  of  the  bell  fealing-wax ,  and  plunging  the  cylinder 
into  it,  when  fluid,  he  kept  it  moving  round,"  tdl  it  had  got  a 
coat  of  wax,  about  half  an  Inch  thick  on  its  fur  face  5  when  it 
was  perfectly  cold,  he  placed  the  cylinder  on  the  machine, 
which  gave  motion  to  it  by  a  large  wheel,  as  mentioned  in  a  for¬ 
mer  experiment  5  after  the  motion  and  attrition  had  been  con¬ 
tinued  for  lome  frnall  time,  Mr.  Hauksbee  held  the  hoop  of 
threads  over  the  cylinder,  and  they  were  attracted  and  directed 
towards  its  center,  as  in  the  like  experiment  made  with  the  glafs- 
globe,  and  the  threads,  whilft  they  continued  deeded,  would 
fly  the  approach  of  the  finger  $  and  thus  in  all  reipeffs,  the 
effluvia  of  wax  leem  very  agreeable  to  thole  produceable  on 
the  attrition  of  glafi  5  for,  upon  rubbing  a  flick  of  the  above- 
mentioned  wax,  the  brals-leaf  would  be  at  traced,  and  return 
with  great  velocity,  and  fometimes  a  piece  of  the  lame  brais 
migot  be  carried  all  about  a  room,  leemmgly  riding  or  floating 
on  the  lurface  ot  its  effluvia  j  in  fhort,  Mr.  Hauksbee  found  no 
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difference  in  the  laws  of  the  leveral  effluvia,  only  thole  of  glals 
leemed  to  be  much  the  ftrongeft,  and  to  a£f  with  the  greateft  vi¬ 
gour  5  thele  experiments  Mr.  Hauksbee  made  in  the  day  time  5 
Upon  the  approach  of  night,  he  caufed  the  fame  motion  to  be 
given  *he  wax  cylinder,  to  lee  what  light  might  be  produced  on 
its  attrition  3  he  applied  ibme  clean  new  flannel  thereto,  but  he 
could  dilcover  little  or  no  light  3  yet  afterwards,  upon  holding 
his  naked  hand  as  ufual  on  the  glals-globe,  a  confiderable  light 
appeared,  tho’  only  where  the  attrition  was  made,  nor  would  it 
continue  any  longer  than  the  motion  3  he  tried  if  a  light  would 
be  communicated  to  one’s  Anger,  when  brought  near  it,  as  In  the 
experiment  of  the  above-mentioned  glals,  fcut  he  could  obtain 
no  luch  appearance  without  touching  it  3  and  this  in  a  great  mea- 
lure  Ihews  the  weaknefs  of  its  effluvia  3  he  likewile  tried  what 
light  might  be  produced  from  if,  by  giving  it  motion  in  Vacuo  5 
and  tho’  he  was  forced  to  ule  flannel  there,  yet  a  very  diffin- 
guifhing  light  appeared  on  each  arm  of  the  brafs  fp ring,  that 
gently  embraced  it  3  and  Mr.  Hauksbee  was  perfuaded  ithat  if 
his  hand  could  be  made  ule  of  to  rub  the  wax  10  inch  a  medium, 
tne  light  would  have  been  much  greater 3  for  the  light  produced, 
upon  the  attrition  of  the  flannel  on  the  wax  in  Vacuo ,  was  rather 
better  than  that,  which  was  produced  upon  the  attrition  of  it 
with  the  naked  hand  in  the  open  air :  From  all  which  experi¬ 
ments  it  appears,  that  the  largenels  or  fm  a  line  Is  of  the  light,  or 
attradiion,  produceable  from  bodies  by  attrition,  proceeds  from 
the  number  and  ffrength  of  their  refpedfive  effluvia,  and  id  of 
all  bodies  reciprocally,  falling  under  the  fame  dais  3  now  whe¬ 
ther  thefe  fevcral  ‘Phenomena,  may  be  attributed  to  the  quality 
of  the  lac,  or  ver million  (of  which  wax  is  compounded)  or, 
whether  the  admixture  of  both  thele  bodies  is  abiolutely  necei- 
lary  in  the  production  of  thele  appearances,  is  worthy  enquiry. 

Mr.  Hauksbee  mauled  two  wooden  cylinders  to  be  turned  of  the 
lame  dimenfions,  as  mentioned  in  the  experiment  of  the  iealing- 
wax;  and  in  the  lame  manner,  he  coated  their  external  lur faces, 
the  one  with  melted  lulphur,  and  the  other  with  colophony,  or 
rohn  mixed  with  brick  dull  (put  into  if  on  pur  pole  to  bind  and 
make  it  the  more  hard)  and  flrfl:  he  fixed  the  cylinder,  which 
was  coated  with  tho  melted  flowers  of  fulphur,  in  order  to  give 
it  motion,  as  ufual  3  and  after  holding  his  hand  upon  it  for  a 
little  while,  he  cauled  the  motion  to  flop,  then  bringing  near  it 
the  hoop  with  the  threads,  as  mentioned  in  former  experiments  3 
the  threads  were  attracted  and  directed  towards  its  center,  but 
nothing  fo  flrongly,  as  to  the  lealing-wax  3  and  upon  lev  era  1 
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trials  the  futcefs  was  much  the  fame  3  then  he  tried  the  ro(m  in 
the  lame  manner,  and  found  its  electricity  much  (iron ger  than 
that  of  the  former  ^  for,  the  threads  were  attradfed  iowa-ds  its 
center,  with  feemingly  greater  vigour,  than  towards  that  or  the 
leafing  wax  3  but  the  rofin  at  that  time  was  not  quite  cold  5  in 
both  thele  experiments,  the  threads  would  fly  the  approach  of 
one’s  finper  3  but  if  leal ing- wax,  or  amber  were  held  near  them, 
they  would  very  eagerly  fly  and  adhere  10  them,  without  being 
rubbed,  and  this  Mr.  Hauksbee  never  obferved  before  3  he  farther 
obierved,  that  the  rolin  while  warm,  would  without  any  attri¬ 
tion,  attra<5b  brals-leaf  at  the  diilance  of  an  inch  or  two  $  but 
next  day,  when  he  repeated  the  experiment,  its  ele&ricity  as 
well  as  that  of  the  lulphur,  was  inconfiderable  3  a  night  ne 
tried  what  light  thefe  bodies  would  yield  on  their  attrition  in 
the  dark  5  but  he  could  produce  none  from  the  rofm,  and  in¬ 
deed  but  very  little  from  the  fulpbur,  and  that  not  with  his  hand, 
but  by  holding  the  extremities  of  his  nails  very  hard  to  it, 
while  it  was  in^motion  5  he  likewife  tried  whether  the  fulphur 
would  emit  any  light  in  Vacuo >  by  its  attrition  in  the  dark,  but 
he  could  difeover  none  3  the  molt  furprifing  experiments  of  all 
were  the  following  3  he  took  the  glafs-globe  that  he  uled  in  (hew¬ 
ing  the  experiment  of  the  included  threads,  which  would  point 
every  way  from  the  center  to  the  circumference,  upon  an  attrition 
given  it,  and  in  that  Hate  a  motion  might  be  imparted  to  thofe 
threads,  by  the  approach  of  one’s  hand  near  its  outflde  3  but  this 
proceeded  from  the  effluvia  of  its  own  body  exerted  by  attrition  which 
is  not  lo  furprifing  3  but  that  thofe  threads  contained  in  the  fame 
globe,  Ihouldhave  motion  given  them  by  the  effluvia  of  an  hete¬ 
rogeneous  body  leparate  from  it,  and  the  globe  at  the  fame  time 
have  no  manner  of  motion,  or  attrition  given  it,  was  very  furprifing  3 
for,  when  he  had  rubbed  lealing-wax  near  the  outfide  of  the  globe, 
the  threads  within  would  have  motion  given  them  in  a  very  odd 
manner,  tho’  the  wax  were  about  three  or  four  inches  from  the 
glafs  3  he  found  that  the  like  might  be  performed  by  a  rubbed  1 
glafs  tube,  or  by  amber  3  and  if  the  threads  were  placed  in  a  bot-  ) 
tie  well  corked  up,  or  in  any  other  dole  glafs,  he  fuppofed  it 
would  anfwcr  in  the  fame  manner. 

Mr.  Hauksbee  afterwards  repeated  this  experiment  with  brals- 
leaf,  covered  with  a  glafs  dilb  on  a  table  3  and  it  was  oblervable, 
that  tho  the  difhwas  very  thick,  upon  holding  the  leafing  wax 
well  rubbed  over  it,  the  pieces  of  brais  within  would  have  abrifk 
motion  given  them,  and  continue  therein  for  a  confiderahle  time, 
ere  the  wax  would  require  any  frelh  attrition  3  but  this  appear¬ 
ance 
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aacc  will  not  always  fucceed  $  for  feme  time  after,  attempting  the 
fame  experiment,  he  could  by  no  means  make  it  anfwer  as  before  $ 
the  temperature  of  the  air  befog  then  altered,  its  moift  effluvia 
were  condenled  on  the  glais,  and  fo  long  as  it  remained  under  fuch 
circumftances,  it  was  attempting  it  in  vain  5  but  he  found,  if  the 
glafs  was  warmed  a  little  by  the  fire,  or  placed  a  while  in  the 
fun-fhfoe,  or  well  rubbed  with  a  warm  dry  linen  cloth,  whereby 
the  humid  effluvia  might  be  evaporated,  that  then  the  included 
pieces  of  brals-leaf  would  have  as  brifk  a  motion  communicated 
to  them,  from  the  fricated  wax,  as  before:  Now,  that  the  fire, 
fun-fhine,  or  rubbing  the  glafs  with  a  warm  dry  linen  cloth,  does 
not  only  clear  it  from  the'moiff  effluvia  condenled  thereon,  but 
likewife  gives  motion  to  the  particles  of  the  glals  itfelfj  which 
motion  feems  to  produce  effluvia,  which  in  conjundfion  with  that 
of  the  leafing  wax,  facilitates  its  abfion  on  the  faid  bodies, 
Mr.  Hauksbee  concluded  from  the  following  particular,  viz .  That 
when  he  warmed:  the  glafs  by  the  fire,  or  evaporated  the  humid 
effluvia,  by  any  of  the  other  methods,  he  found,  that  he  could 
give  motion  to  the  included  hrafs-leaf,  by  only  rubbing  bis  finger 
on  the  outfide  of  the  glais,  without  the  affiftance  of  the  wax  3 
but  when  the  well  rubbed  wax  was  held  over  it,  the  motion  of 
thofe  bodies  would  be  much  increaled 3  and  it  was  oblervable, 
that  fometimes  the  brafs-leaf  would  continue  in  motion,  after  the 
wax  was  withdrawn  from  it  5  but,  if  the  air  be  naturally  warm, 
and  free  from  humid  vapours,  there  needs  none  of  the  above- 
mentioned  methods,  to  affiit  the  effluvia  of  the  wax,  to  give  mo¬ 
tion  to  the  included  brals-leaf  3  yet  at  the  lame  time,  Mr.  Hanks - 
foe  fuppofes,  that  the  particles  of  the  glafs  are  then  in  a  greater 
motion,  than  when  the  experiment  will  not  fuc‘ceed3  what  he 
farther  observed  was,  that  the  effluvia  of  the  wax  may  very  fenfi- 
bly  be  felt  on  the  back  of  the  hand,  the  wax  being  moved  to  and 
fro,  at  no  great  diftance  from  it  3  as  he  formerly  obferved  the  like 
fenfible  ftrokes  given  by  the  effluvia  of  glafs. 


An  Experiment  jbevoing  the  different  CDenfities  of  the  Air, 
from  the  great  eft  natural  Heat ,  to  the  great  eft  natural  Cold) 
in  this  Climate  3  by  the  Same .  Phil.  Tranf.  Nc  315.  p.  93. 

MR.  Hauksbee  took  a  glafs  tube  about  two  foot  long,  and 
near  in  diameter  3  which,  at  about  fix  inches  from  one 
extremity,  he  bent  into  a  iyphon,  as  reprelented  in  Plate  Ilf. 
Fig.  5.  on  the  furtheffc  extremity  from  the  angle,  he  cemented  a 
brafs  fcrew,  with  a  final!  perforation  therein  3  by  which  means, 
when  he  put  a  little  mercury  into  die  fhorter  leg,  he  could  by 
‘declining  the  tube,  or  Jongeft  leg,  bring  it  to  reft  any  where  5  as 


iup- 
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fuppofe  at  A  A,  the  fuperfluous  air  within,  palling  thro5  the  laid 
perforation  ;  then  fcrewing  a  cap  thereon,  the  mercury  was  de¬ 
tained  in  the  fame  place,  and  pollefted  the  fpace  of  about  f-  an 
inch  in  length ;  in  this  manner  it  was  conveyed  into  a  wooden 
trough,  with  a  thermometer  5  then  putting  in  as  much  warm  water 
as  would  cover  its  ball,  the  lyphon  lying  at  bottom  in  an  horizon¬ 
tal  pofition,  its  fhorter  leg  appearing  above  the  water  (which  was 
contrived  thus  on  purpole  to  prevent  any  inconveniency,  that 
might  arile,  by  the  water  getting  into  it,  and  to  give  full  fcope 
£0  the  preffure  of  the  external  air)  when  the  fpirits  of  wine  had 
afcendedby  the  heat  of  the  water  into  itslmall  ball  at  top,  which 
Mr.  Hauksbee  took  to  be  neceffary,  in  order  to  make  his  obler- 
nations  with  the  greater  exa&neft  upon  its  delcent  5  fuppoftng,  by 
the  time  it  fhould  fall  to  the  degree  defigned  to  begin  at,  that  the 
fpirits  in  the  ball  would  have  received  an  equal  degree  of  heat  in 
all  their  parts  5  accordingly,  he  began  his  obfervations,  when  it 
had  defcendedto  130  degrees  above  the  freezing  point 3  at  which 
time  he  found,  that  the  length  of  the  column  of  air,  from  the 
dole  extremity  of  the  lyphon,  to  the  neareft  lurface  of  the  mer¬ 
cury,  was  juft  144  tenths  of  an  inch;  after  the  fpirits  had  del- 
cended  10  degrees  lower,  the  air,  which  before  poffdfed  144 
parts,  was  now  fhort  oi  it  one  part ;  and  fo  on  lucceftively,  at 
every  10  degrees  delcent  of  the  fpirits,  the  column  of  the  inclu¬ 
ded  air  was  leftened  in  length  exafily  a  tenth  part ;  when  it 
had  defcended  to  30  degrees  above  the  freezing  point,  the  air  was 
found  only  to  pofLeis  134  of  the  above-mentioned  parts;  lb  that 
from  hence,  it  will  be  ealy  to  conclude,  that  at  the  freezing 
point,  the  air  in  the  fyphon  would  be  reduced  to  three  tenths  left 
than  the  laft  obfervation;  and  confequently,  at  50  degrees  below 
the  freezing  point  (which  Mr.  Hauksbee  was  informed  is  the 
greateft  degree  of  cold,  that  has  happened  in  our  climate)  it 
would  be  reduced  to  12  6  parts  of  the  whole,  and  in  that  ftate  be 
one  eight  part  more  denle  than  when  at  the  greateft  degree  of  our 
natural  heat ;  and  the  realon  why  he  could  not  prove  this  latter 
part  by  experiment  was,  that  when  he  came  to  expole  the  ther¬ 
mometer  and  lyphon  to  the  open  air,  or  to  the  freezing  mixture, 
the  fyphon  would  prefcntly  receive  the  impreftion  of  the  cold, 
and  the  air  contained  therein  be  conliderably  contrabfed,  before 
the  thermometer  would  give  any  iign  of  Inch  alteration;  but  fee¬ 
ing  the  former  part  oi  the  experiment  fucceeded  lo  exa£lly  regu¬ 
lar,  he  thinks  there  can  be  no  doubt  of  the  truth  of  the  whole 
calculation :  This  experiment  was  made  February  the  1  i  th,  1708, 
the  mercury  in  the  barometer  ftandmg  at  the  fame  time  at  30 
inches, 
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A  Dable  of  the  different  Degrees  of  the  Denfity  of  the  Air% 
at  every  10  Degrees ,  from  130  Degrees  above  the  freezing 
‘Point)  to  50  Degrees  belovo  it. 
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This  tabic  fhews  the  difference  of  the  denfity  of  the  air  ar 
every  ten  degrees,  from  150  above  the  treezing  point,  to  50  below? 
it  *  6  St  fuppofing  the  fpints  in  the  theimorneter  inould  Hand  at 
J,  degrees  above  the  freezing  point,  you  find  right  againft  it  ini 

the  third  column  h  5  the  c.,f  the  alF  beln8  tben  io  mucb 

more  denle,  than  when  the  Ipirit  is  elevated  to  i  33  degrees;  and 

foof  all  the  reft:  The  fecond  column  fliews  the  extent  of  the: 

air,  at  the  leveral  ftations,  from  the  greateft  heat  to  tne  greateft 

cold, 

tfbe  Laws  of  Attraaion  and  other  Phyfical  Principles ;  by 
Mr.  John  Keill.  Phil.  Tranf.  p.  97-  Tranjlated 

from  the  Latin. 

TH  E  three  following  principles  are  to  be  laid  down,  as  the 
foundation  of  all  phyfos;  viz.  i.  A  Vacuum .  2.  The. 

divifibility  of  quantity  in  infinitum.  3*  ^  ^e  attraflion  of  matter. 
That  there  is  a  Vacuum  is  plain  from  the  motion  of  bodies;  Geo¬ 
metricians  demonftrate  the  diviiibility  of  quantity  from  the  nature 
of  continued  quantity  ;  and  experience  confirms  that  matter  has 
an  attractive  force;  from  the  two  foil  principles  follows. 

Theorem  1.  Any  P article  of  Matter ,  however  f mall,  may 
fill  a  fipace  however  large ,  in  fuch  a  manner ,  as  that  the  dia¬ 
meters  of  all  the  fores  and  Meatus’ 5  therein  may  he  lefs  than  a 
given  right  line  ;  or  that  the  difiances  of  the  p  articles  from  ■ 
each  other  may  be  lefs  than  a  given  right  line. 

Theorem  2.  Two  bodies  may  be  given  of  equal  vulk,  however 
unequal  in  weight  and  denfity  (i.e.  quantity  of  matter )  the  fums 
of  whofe  Meatus’s  or  fores  may  alfo  approach  to  a  ratio  of" 
equality . 

Let  there  be,  for  inftance,  a  cubic  inch  of  gold,  and  another  of 
air ;  tho’  the  quantity  of  matter  in  the  cube  of  gold  exceed  200c©  : 
times  that  in  the  cube  of  air;  yet  it  is  poftiblethat  the  vacuities*, 
in  the  former  may  be  almoft  equal  to  thole  in  the  latter ;  viz . 
that  the  vacuities  in  the  gold  may  be  to  the  vacuities  in  the  air ; 
as  999999  to  ioocqoo. 

Theor.  3 .  P’he  particles ,  which  confiitute  water ,  air ,  or  fuch 
like  fluids ,  if  they  touch  each  other ,  are  not  abfolutely  [olid , 
but  confifi  of  other  particles,  that  contain  Meatus’j  and  pores. 

The: 


*  w 
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The  mlnuteft  and  absolutely  folid  particles  of  bodies,  that  is, 
fuch  as  have  no  vacuities  at  all,  may  be  called  particles  of  the 
iirft  compofition  j  the  Molecule  arifmg  from  the  coaldcence  of 
feveral  of  thele  particles  may  be  denominated  particles  of  the 
iecond  compofition  j  and  again  the  maffes  made  up  of  feveral  of 
thele  Molecule,  may  be  called  particles  of the  third  compactions 
and  fo  on,  till  at  length  we  come  to  particles  which  conflitute  the 
ultimate  compofition  or  bodies,  and  into  which  they  may  he 
ultimately  relolved:  That  matter  is  endued  with  an  attractive 
force,  whereby  its  particles  mutually  attra&  each  other,  Six  Ifiaac 
Newton  ffrll  deduced  from  the  CPb^nomena  •  this  attraction  in  a 
given  quantity  of  matter,  at  different  diftances,  is  reciprocally 
proportional  to  the  iquares  ofthefe  diftances  $  from  whence  arifes 
that  force  we  call  gravity,  whereby  all  terreftrial  bodies  tend  to¬ 
wards  the  earth  in  a  right  line,  and  the  weight  of  bodies  is 
always  proportional  to  the  quantity  of  matter  they  contain  5  from 
tnis  attractive  force  Sir  ]fiaac  in  a  very  beautiful  manner,  ex¬ 
plained  all  the  motions  of  the  planets,  and  the  appearing  of 
comets,  and  happily  perfe&ed  phyfical  aftronomy :  After  re¬ 
peated  experiments,  Mr.  Keill  obferved,  that  from  this- attractive 
force,  feveral  ; 'Phenomena,  might  be  accounted  for. 

Theor.  4.  IB e fide  s  that  attractive  force ,  by  which  both  pla¬ 
nets  and  comets  are  retained  in  their  orbits,  there  is  like  wife 
another  power  in  matter ,  whereby  all  its  particles  do  mutually 
attract ,  and  are  mutually  attracted  by  each  other  5  which 
power  decrea/es  in  a  greater  Ratio,  than  the  duplicate  Ratio  of 
the  increafe  of  the  dift antes* 

This  theorem  may  be  proved  by  feveral  experiments  5  but  it 
does  not  yet  fowell  appear  by  experiments,  whether  the  ratio,  by 
which  this  power  decreafes  (as  the  particles  recede  from  each 
other)  be  in  a  triplicate,  quadruplicate,  or  any  other  ratio  of  the 
increafe  of  the  diftances. 

Theor.  5.  Jj  a  body  confift  of  particles ,  each  of  which  have 
an  attractive  force ,  decreasing  in  a  triplicate,  or  more  than  tri¬ 
plicate  Ratio  of  the  diftances,  the  force  by  which  a  corpufcle 
is  attracted  by  that  body,  in  the  points  of  contaCi ,  or  at  an  infi¬ 
nitely  fimall  difiance  therefrom ,  will  be  infinitely  greater  than 
if  that  corpufcle  were  placed  at  a  given  diftance  from  the  faid 
body .  Vide  Princip.  Newtoni.  Prop.  80,  $1, 

Vol.  V.  N°  4. 
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Theor,  6,  From  the  fame  Data,  it  follows ,  if  that  attrac¬ 
tive  force,  at  a  given  difiance ,  have  a  finite  Ratio  to  gravity, 
that  in  the  pints  of  corn  aft ,  or  at  an  infinitely  fmall  difiance , 
it  will  he  infinitely  greater  than  the  force  of  gravity . 

t 

1  ,0  .  -  '  .  ‘  • 

Theor.  7.  But  if  the  attractive  force  of  bodies  in  the  pints 
of  contaCt  have  a  finite  Ratio  to  gravity ,  it  is,  at  all  affign- 
ahle  difiances  infinitely  lefs  than  the  force  of  gravity ,  and 
confequently  vanijhes . 

Theor.  8.  f he  attractive  force,  which  each  particle  of  matter 
exerts,  in  the  point  of  contaCi ,  exceeds  almofi  immenfely  the 
force  of  gravity  3  yet  is  not  infinitely  greater  than  it,  and  confe¬ 
quently,  at  a  given  difiance,  that  attractive  force  will  vanijh. 

Therefore,  this  power,  which  is  fuperadded  to  matter,  diffu¬ 
ses  itfelf  but  to  exceeding  fmall  diflances,  and  at  greater  diflances 
is  none  at  all 5  from  whence  the  motions  of  the  heavenly  bodies 
(that  are  at  great  diflances  from  each  other)  are  no  ways  diflurbed 
by  this  attractive  force,  but  move  continually  in  the  famemaqner, 
as  if  thefe  bodies  had  no  luch  force  at  all. 

Theor.  9.  If  any  corpufcle  he  in  contaCi  with  a  body,  the 
force  by  which  that  corpufcle  is  attracted ,  that  is,  the  force 
by  which  it  coheres  with  that  body,  will  be  proportional  to  the 
quantity  of  contaCi  5  for  the  parts  more  remote  from  the  contaCi, 
contribute  nothing  to  the  cohefion . 

Therefore,  according  to  the  various  contaCt  of  particles,  various 
degrees  of  cohefion  anle  3  and  the  force  of  cohefion  is  greateft, 
when  the  fuperficies,  wherein  bodies  touch  each  other,  are 
p  anes*  in  which  cafe,  ceteris  paribus,  the  force  with  which  a 
corpufcle  coheres  with  other  corpufcles,  will  be,  as  the  parts  of 
t  e  upernaes  that  touch  each  other  3  hence  appears  the  reafon* 
w  y  two  marbles  exaCtly  polifhed,  and  touching  each  other  in 
t  eir  plain  luperncics,  cannot  be  feparated,  but  by  a  weight  that 
ar  exceeds  the  gravity  of  the  incumbent  atmolphere;  hence  like- 

wi  e  may  be  given  the  folution  of  that  noted  problem,  the  co- 
nefion  of  matter.  1 

Theor.  10.  'Thofe 
each  other,  which  hi 


corpufcles  are  mofi  eafily  feparated  from 
ve  the  few  eft  and  fmal  left  points  of  contaCi 

with 
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with  other  corpujcles ,  as  is.  the  cafe  in  jpherical  corpufcles  in¬ 
finitely  [mail.  Hence  fluidity  is  accounted  for. 

Theor.  n.  The  force  whereby  any  corpufde  is  attracted  to¬ 
wards  another  body  very  near  it ,  does  not  change  its  quantity , 
whether  the  matter  of  the  attracting  body  be  increafed  or  di- 
mi  nijbed,  the  den  fit y  of  the  body ,  and  the  di fiance  of  the  corpufi 
cle  remaining  the  fame . 

For,  lince  the  attractive  force  of  particles  are  diffufed  but  to 
very  lmall  diftances$  it  is  plain,  that  the  more  remote  particles  at 
C,  D,  and  E.  Plate  111.  Fig.  6.  contribute  nothing  to  attract 
the  corpufole  A  ;  therefore,  the  corpulcle  will  be  attracted  with 
the  lame  force  towards  B,  whether  thele  be  prelent  or  removed, 
or  whether  others  be  added  thereto. 

Theor.  12.  If  the  contexture  of  any  body  be  fuch ,  as  that 
the  particles  of  the  laf  compofition  Jhould  by  fome  external 
force  (fuch  as  the  prejfure  of  a  weight ,  or  the  ftroke  of  any 
other  body)  be  removed  a  little  from  their  primogenial  contacts^ 
but  fo'  as  not  to  acquire  new  contacts  5  the  particles  mutually  at¬ 
tracting  each  01  her  will  foon  return  to  their  primogenial  contacts-^ 
and  the  fame  contacts  and  pofitions  of  the  particles  that  conftt- 
tute  any  body ,  being  reflored ,  there  will  alfo  be  a  reftitution  of 
the  fame  figure  of  that  body ;  confequently ,  bodies  may  by  their 
attractive  force  again  recover  their  prifiine  figures » 

Hence  we  may  account  for  elasticity  5  for,  as  bodies  impinging 
on  each  other,  do  by  their  elaftic  force,  recede  from  each  other' 
as  Mr,  Keill  demonftrates  in  his  fhyfical  leffures,  fo  the  refill" 
tion  of  bodies  from  each  other  ihould  arife  from  their  attra&inp' 
force.  & 

Theor.  13.  But  if  the  texture  of  a  body  be  fuch ,  as ,  that  its 
particles ,  when  removed  from  their  primogenial  contacts  by  a 
force  impre fifed  upon  them ,  fiooulcl  immediately  run  into  others  of 
the  fame  degree ,  that  body  will  not  return  into  its  prifiine 
figure.  Hence  appears  the  nature  of  that  contexture,  which 
conftitutes  loft  bodies. 

Theor.  14.  The  particles  of  matter ,  according  to  their  diffe¬ 
rent  (IruCture  and  compofition ,  will  be  endued  with  different 
attractive  forces  5  for  inffance ,  the  attraction  will  not  be  fk 
(lron£>  when  a  particle  of  a  given  magnitude  has  feveral 
pores,  as  when  it  is  entirely  folid »  and  without  am . 

Q^ 
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Theor.  i>  The  attractive  forces  of  particles  perfectly  Jolid  do  very 
much  depend  upon  their  figure. 

For  fhould  any  fmall  particle  of  matter  be  formed  into  a  cir¬ 
cular  Lamina  of  an  indefinitely  fmall  thicknefs,  and  a  corpufcle 
be  placed  in  a  right-line  paffing  thro’  the  center,  perpendicular 
to  the  plane  of  the  circle,  and  the  difiance  of  the  corpufcle  be 
equal  to  ik  of  the  femi- diameter  of  the  circle,  the  force  with 
which  the  corpufcle  is  attracted,  will  be  go  times  iels,  than  if 
the  attradling  matter  coalefced  into  a  fphere,  and  the  power  of 
the  whole  particle  exerted  itfelf  from  one  phyfical  point  5  and 
the  lame  circular  Lamella  more  ftron'gly  attrafis  the  corpufcle, 
than  another  particle  of  the  fame  weight  does,  formed  into  a 
fiend er  and  oblong  cylinder. 

Theor.  1 6.  Salts  are  bodies  whofe  particles  of  the  loft  compofition  are 
endued  with  a  great  attractive  force ,  tho''  there  are  fever  at  pores  inter - 
fperfed  between  them,  that  are  pervious  to  the  particles  of  water  of  the 
lafi  cotnpofition /  which  being  therefore^  (trongly  attracted  hy  the  fa  line 
particles ,  do  violently  rujh  upon  them ,  and  difjoin  them  from  their  mutual 
contact ,  and  dijjolve  the  cohefion  of  the  fdlts. 

Theor.  17.  If  two  eorpufcles  mutually  tend  towards  each  other  with 
attracting  forces  decreafing  in  a  triplicate,  or  more  than  triplicate  Ratio 
Gf  their  diftances,  the  velocity  of  their  mutual  impulfe  will  be  infinitely 
greater  than  at  a  given  difiance.  Vide  Princip.  Newtoni.  Prop.  39. 

Theor.  18.  The  magnitude  of  a  body  heavier  than  water,  may  be  fo 
far  diminilhed,  as  at  Length  to  remain  fuj  pended  therein^  and  not  defend 
hy  its  proper  gravity. 

Hence  appears  the  realon,  why  falme,  metalline,  and  other  fuch 
idee  particles,  reduced  to  the  lihafle'fi  parts,  remain  fufpended 
m  their  Menflrua . 


Theor.  19.  Greater  bodies  do  mutually  tend  towards  each  other  with 
iefs  velocity  than  J mailer  bodies.  c  ■ 

For  the  force,  with  which  the  bodies  A  and  B,  Plate  IIl.Fig.  7. 
mutually  tend  towards  each  other,  is  principally  only  in  the  near- 
ci,  Pai>lcl^s.  whiiit  the  forces  of  the  more  remote  are  none  at 

A  5  jh?eT ->  *  greate.r  force  is  not  applied  to  move  the  bodies 
.  5  \  a.n  Particles  c  and  d  •  but  the  velocity  of  bodies 
^  ie/ai]le  ™rc<:  are  reciprocally  proportional  to  the  bodies 
e  \esg  conlequently,  the  velocity,  with  which  the  body  A 

tends 
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tends  towards  B  will  be  to  the  velocity,  with  which  the  particle 
C ,  feparated  from  the  body,  would  tend  towards  the  lame  body 
B  5  as  the  particle  c  is  to  the  body  A  5  therefore  the  velocity  of 
the  body  A  is  far  ids  than  that  of  the  particles,  feparated 
therefrom,  would  be  $  hence  it  is  that  the  motion  of  great  bodies  is 
naturally  fo  languid  and  flow,  as  to  be  commonly  retarded  by  the 
circumambient  fluid,  and  other  circumjacent  bodies,  whilft  the 
final  left  corpufcles  are  vigorous,  and  leveral  effects  are  produced 
by  them  5  lo  much  greater  is  the  energy  in  (mailer,  than  in 
greater  bodies:  from  hence  appears  the  realon  of  that  chemical 
.Adorn  \  viz.  T'hat [alts  do  not  aB  till  dijjoked . 

Theor.  20.  ’Two  corpufcles  that  do  not  touch ,  may  be  placed  fo  near 
each  other ,  that  the  force  with  which  they  tend  towards  each  other,  fball 
far  exceed  that  of  gravity, 

Theor.  21.  If  a  corpufcle,  placed  in  a  fluid  be  on  all  hands  equally 
attracted  by  the  circumambient  particles,  there  will  be  no  motion  of  that 
corpufcle ;  but  if  it  be  attracted  more  by  fame  particles ,  and  lefs  by  others , 
it  will  tend  to  that  part ,  where  the  attraction  is  greater^  and  the  motion 
produced  zvill  correfpond  to  the  inequality  of  the  attraction',  viz.  the 
motion  will  be  greater  in  a  greater ,  and  lefs  in  a  lefs  inequality. 

Theor.  22.  Corpufcles  fwimming  in  a  fluid ,  and  attracting  each  other 
more  than  they  attract  the  intermediate  particles  of  the  fluid,  will  drive 
away  the  particles  of  the  fluid  and  approach  each  other,  with  that  force , 
by  which  their  mutual  attraction  exceeds  the  attraction  of  the  particles  of 
the  fluid . 

Theor.  23.  If  any  body  be  placed  in  a  fluid,  whofe  particles  attract 
thofe  of  the  fluid  more  than  the  faid  particles  are  attracted  by  each  other , 
and  there  be  a  great  many  pores  in  the  body ,  pervious  to  the  particles  of 
the  fluid,  that  fluid  will  foon  dijfufe  itfelf  thro'  thefe  pores  %  and  if  thg 
cohefion  of  the  parts  of  the  body  be  not  fo  compact  but  that  it  may  be  over~ 
come  by  the  Impetus  of  the  rufhing  particles  of  the  fluid ,  there  will  hence 
arife  a  folution  of  the  immerfed  body. 

Hence  there  arc  three  things  recpullte  to  make  a  menfrruuni 
fit  to  diflblve  a  given  body  5  viz.  1.  That  the  parts  of  the  body 
attract  the  particles  of  the  menflruum  more,  than  the  laid  par¬ 
ticles  are  attracted  by  each  other.  2.  That  the  body  have  pores, 
opep  and  pervious  to  the  particles  of  the  menll'ruum.  2.  That 
the  Cohefion  of  the  particles,  which  confritute  the  body,  be  not 
lo  great,  as  that  it  may  not  be  overcome  by  the  impetus  of  the 
nifrung  particles  of  the  menftruum;  hence  it  likewife  appears, 
.that  the  ^articles  of  which  fpirits  of  wine  conlill,  are  attra&ed 
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more  by  each  other,  than  by  the  particles  of  the  faline  body 
immerfed  therein. 

Theor.  24.  If  corpufcles,  fwimming  in  a  fluid,  and  tending  toward s 
each  other ,  be  elaftic ,  after  their  concourfe ,  they  will  mutually  recede 
from  each  other,  and  then  again flriking  upon  other  corpufcles,  they  will 
he  reflected  a  fecond  time ;  whence  there  will  arife  innumerable  conflicts 
with,  and  continual  reflations  from  other  corpufcles  ;  and  by  their  attrac¬ 
tive  force ,  their  velocity  will  be  continually  encreafed ,  and  there  will  be 
a  fenfible  intefline  motion  of  the  parts',  but  according  as  the  mutual 
attraction  of  the  corpufcles  is  flronger,  or  weaker ,  and  according  to  their 
different  elaflicity ,  thefe  motions  will  be  various ,  and  become  fenflble  in 
different  degrees  and  at  different  times . 

Theor.  2 5.  If  corpufcles ,  attracting  each  other,  mutually  touch ,  no 
motion  will  enfue ;  for  they  cannot  approach  nearer',  if  placed  at  a  very 
f mall  diflance  from  each  other ,  there  will  be  a  motion  *  but  if  at  a 
greater ,  they  will  attraCi  each  other  with  no  greater  force ,  than  they 
at  trail  the  intermediate  particles  of  the  fluid ;  and  therefore  no  motion 
will  be  produced . 

On  thefe  principles  all  the  dPhcenomena  of  fermentation  and 
efifervelcence  depend  ;  and  hence  appears  the  realon,  why  oil  of 
vitriol,  into  which  a  little  water  is  put,  has  an  ebullition  and 
effervelcence ;  for  the  faline  partic'es  are,  upon  pouring  in  of  the 
water  forced  from  their  mutual  contact;  whence  neceflarily  a 
motion  ariles,  fince  they  attrafl  each  other  more  than  they  at¬ 
tract  the  particles  of  the  water,  and  are  not  equally  attracted  on 
all  hands :  Hence  alio  appears  the  realon,  why  fb  great  an  ebul¬ 
lition  is  produced,  upon  throwing  into  the  laid  mixture  the  file- 
ings  of  Heel  5  for  the  particles  of  the  Heel  have  a  great  elafli- 
eity,  whence  a  ftrong  refiefhon  or  refilition  ariles;  hence  alio 
the  realon  may  be  affigned,  why  lome  Menfirua,  if  diluted  with 
water,  a£l  with  greater  violence  upon,  and  looner  di&olve  any 
body. 

Theor.  2 6.  If  corpufcles ,  attracting  each  other  have  no  elaflicity , 
they  will  not  be  reflected  from  each  other  but  form  a  congeries  or  molecule 
of  particles,  whence  a  coagulum  will  arife',  and  if  the  gravity  of  the 
faid  congeries  of  particles  exceed  that  of  the  fluid,  a  precipitation  zvill 
a  If  enjue',  which  may  likewife  arife  from  the  increaje ,  or  diminution  of 
the  gravity  of  the  Menltruum,  wherein  the  corpufcles  fwim. 

Theor.  27.  If  the  figure  of  corpufcles  attracting  each  other „  and 
fwimming  in  a  fluid,  be  fuch,  as  to  have  a  greater  attraction ,  as  alfo  a 
larger  contad  in  feme  given  parts ,  than  in  others 3  thefe  corpufcles  will 
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*riiU  into  bodies  of  given  figures ;  and  hence' cry ft alilzatiom  will  ari/*9 
and  the  figures  of  the  component  corpufcles  may  be  determined  by  geometry p 
from  the  given  figure  of  the  cryftal. 

Theor.  28  .If  corpufcles  he  attracted  more  hy  the  particles 
of  a  fluid ,  than  hy  each  others  they  will  fly  as  it  were ,  and 
recede  from  each  other ,  and  be  foon  diffufed  thro *  the  whole 
fluid. 

Theor.  2  9.  If  any  corpufcle  interpofe  between  two  particles 
of  a  fluid ,  whofe  two  oppofite  fuperficies  have  the  greatefi 
att ratdive  forces ,  this  intermediate  corpufcle  will  unite  to 
itfelf  the  particles  of  the  fluid  5  and  many  fucb  corpufcles t 
diffufed  thro ’  the  fluid ,  will  form  all  its  particles  into  a  com - 
paCt  body ,  and  reduce  the  fluid  into  ice . 

Theor.  30 .  Jf  any  body  emit  a  large  quantity  of  effluvia » 
whofe  attractive  forces  are  very  flrong  5  when  thefe  effluvia 
approach  any  lighter  body ,  their  attractive  forces  will  at 
length  exceed  the  gravity  of  that  body ,  and  the  effluvia  will 
attract  that  body  tip  towards  themf elves  3  and  fence  the  effluvia 
are  much  more  copious  at  fmaller ,  than  at  greater  difiances 
from  the  emitting  body ,  the  light  body  will  always  be  attracted 
towards  the  den/er  effluvia ,  till  at  length  it  adhere  to  the 
emitting  body ;  Hence  a  great  many  of  the  Phenomena  of  elec¬ 
tricity  may  be  explained . 

Perhaps  fome  may  objeS.  again#  this  do&rine,  and  fay,  that 
if  this  attra&ive  force  were  inherent  in  all  matter,  the  more’  pon¬ 
derous  bodies,  and  fuch  as  contain  a  greater  quantity  of  matter 
sn  a  given  Ipace,  would  attra£f  more  than  the  lels  ponderous 
which  is  repugnant  to  experience  $  but  this  obje&ion  may  be 
cafily  aniwer’d  in  this  manner:  The  particles  of  the  laft  compo¬ 
sition,  (to  which  alone  the  atrradlive  force  is  alcrib’d)  when  plac’d 
dole  to  each  other,  may  conftitute  a  ponderous  body,  tho  of 
themfelves  they  may  be  more  rare,  than  the  particles  of  the  Jai'fc 
composition,  that  conftitute  a  light  body,  being  more  remote 
from  each  other,  and  having  more  and  larger  pores  :  Several 
other  CP  hf  nomen  a  of  nature,  Mr.  Keill  thinks  may  be  explained 
by  the  lame  principles  5  as  the  alcent  of  the  lap  in  plants  and 
trees  5  the  determinate  and  conftant  figures  of  leases  and 
flowers,  and  their  lpecific  virtues,  &c.  As  alfo  feveral  rhinos 
that  daily  occur  in  the  animal  oeconomy  5  particularly  what  if 
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dates  to  the  circulation  and  fecretion  of  the  fluids,  and  which: 
depend  upon  the  lame  qualities  of  matter  5  and  hence  the  theory 
of  dileafes,  and  the  effe£ls  ol  medicines  are  belt  inveftigated. 


Concerning  the  migration  of  Birds ;  by  Mr .  Dernam.  Phih 

Tranf.  315.  p.  120. 

WHAT  Mr*  Derham  would  fugged:  as  to  the  migration  oft 
birds  is,  that  the  members  of  the  Royal  Society  all  over 
the  kingdom,  fhould  themfelves,  or  procure  their  inquifitive 
friends  to  obierve,  and  mark  down  the  very  clay  they  firft  fee  or 
hear  of  the  approach  of  any  of  the  migratory  birds,  or  birds] 
of  paflage 3  and  he  thinks  it  might  likewile  be  convenient to 
obierve  how  the  wind  fits  at  the  lame  time,  eipecially,  towards ; 
the  lea-eoafts  •  and  from  the  feveral  obfervations  compared  toge¬ 
ther,  a  probable  conjefhre  might  be  made  as  to  the  quarter 
whence  thefe  birds  come,  whether  from  the  eaft,  or  any  other 
point :  The  lynx  or  Wryneck ,  which  Mr.  ‘Derham  takes  to  be 
Undoubtedly  a  bird  of  paflage,  he  firfl:  heard  on  the  29th  of 
March ,  the  wind  being  ibuthcrly,  and  fouth  weft,  that  and  the 
preceeding  day,  but  eafterly  before :  He  alio  faw  for  the  firfl 
time  the  Certbia ,  or  Creeper  (which  leaves  EJfex  till  the  fpring, 
but  whether  a  bird  of  paflage  or  not,  Mr.  Derham  could  not  : 
fell)  on  the  23d  of  March ,  the  winds  that  day  varying  from  S. 
to  N.  but  blowing  ftrongly  the  preceeding  day  from  the  weft: 
How  if  thefe  birds  in  the  more  wefterly,  or  any  other  parts, 
at  100,  200,  or  more  miles  diftance,  fhouid  be  found  to  come 
iooner  or  later,  we  might  conclude  that  they  accordingly  came: 
from  the  eaftward,  or  weft  ward,  or  other  point,  efpecially,  if 
about  the  fame  time  the  winds  leemed  to  favour  their  flight: 
In  the  year  1707  Mr  .Derham  obierved,  that  the  fwallow  came: 
the  31ft  of  March  5  April  the  ift,  the  lynx  was  firft  heard  at; 
Upminfier 3  April  4.  he  firft  efpied  the  Ruticilla  or  Redftart  5 
the  5.  he  law  the  Martin  3  the  6.  the  Nightingale 5  the  7.  the 
Cukow ,  he  was  told  was  heard,  and  the  9.  he  heard  it  itielf  j  the  ' 
17.  he  heard  the  Swift  or  ‘Black-martin  fqueak  in  a  hole  in  his 
houfe,  where  it  had  quietly  built  for  feveral  years  5  but  it  being 
cold  weather,  he  did  not  fly  abroad,  till  fome  days  after. 


Microfcopical  Obfervations  on  red  Coral  3  by  M.  Leewenhoeck, 

Phil.  Tranf.  N®  3i<>.  p.  126. 


M  Leewenhoeck  had  feveral  times  flit,  both  lengthwile  and 
•  in  breadth,  leveral  pieces  of  blood  coral,  that  were  very, 
fair  and  of  a  Alining  redneis  3  and  he  cut  off  as  thin  fcaly  par- 
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than  a  lath,  and  broke  it  in  two 5  below  the  beam,  it  clave  and 
fplit  a  ftud about  four  inches  fquare,  for  Ieveral  foot  downwards  5 
this  was  occafion’d  by  its  violent  grazing  on  the  outfide,.  and  a 
ftrong  fmell  of  fulphur  was  felt  ;  with  its  violence  it  threw  the 
broken  wall  to  Ieveral  roods  diftance;  Jill halhw\  church  in 
Colchefter  luftained  alfo  lbme  little  damage. 

About  the  fame  time  there  were  feveral  boats  carrying  pafteng- 
ers  from  Harwich  to  Ipfwich  on  the  Orwell ,  when  the  violence 
of  the  thunder  and  lightning  kill’d  four  of  them  dead  on  the  fpot, 
made  a  young  lad  run  mad,  and  wounded  the  reft,  which  were 
twelve  in  number;  it  melted  a  watch  and  chain  all  to  a  lump; 
one  Mr.  Holborow  of  Colchefter ,  being  a  paftenger  in  one  of  the 
boats,  felt  fuch  a  fmell  of  fulphur,  that  he  could  not  bear  it.  This 
was  about  18  miles  N.  E  .  of  Cole  heft  er  ;  and  at  a  mile  S.  E.  ie 
was  not  more  violent  then  an  ordinary  dorm. 

An  Account  of  the  Manuring  of  Land  in  Devonfnire,  with  Sea- 
Sand ,  by  Dr.  Bury.  Phil.  Tranft  N°  3  id.  p.  142. 

THE  burning  of  the  furface  of  the  land  is  fo  much  practis’d 
in  Devonfiire ,  that  it  is  in  other  places  known  by  the 
name  of  Devonftoiring ;  but  uled  only  for  bad  lands,  and  by 
worfe  husbandmen  ;  for  it  robs  the  ground,  as  the  arch  bi/hop 
of  'Dublin  obferv’d  bPhil .  Dranf.  N®  313.  Salt  quickens  dead 
land,  and  is  ufed  in  the  fouth  weft  part  of  that  country,  which 
would  otherwile  be  the  barreneft,but  is  now  the  richeft  part  there¬ 
of  ;  they  go  as  far  as  the  fea  will  permit  them  at  loweft  pbb, 
take  the  land  in  bags,  and  carry  it  on  horfeback  14  miles  into 
the  country,  and  f'pread  it  on  the  land,  thereby  improving  it  both 
for  corn  and  grafs;  in  other  parts  they  force  their  barren  land,  by 
mingling  the  earth  with  lime,  and  calling  it  on  the  ground  :  In 
this  they  differ,  that  crude  fait  alone,  ifftrewed  upon  the  ground, 
does  not  improve,  but  corrode  it;  but,  lime, tho’  unmingled,  bet¬ 
ters  the  ground;  in  this  they  agree,  that  they  do  not  produce 
graft  fit  for  cutting  down,  but  for  pafture,  it  being  ihort  and 
iweet,  and  growing  all  the  winter;  lo  that  their  fheep  need  not 
either  hay  or  water,  nor  are  their  higheft  grounds  parched  by 
the  fun  in  the  hotteft  fummer. 

The  lea  fait  is  too  ftrong  and  adlive  of  itfelf,  the  lime  has  a 
more  ballamic,  and  more  gentle  fait,  and  when  regularly  mixed 
with  the  other,  it  is  thereby  invigorated;  how  to  mix  them, 
Glauber  direfts  thus;  “  Take  quick-lime,  let  it  Hack  by  time, 
4‘  without  water ;  then  take  fait  and  water,  mingle  them  toge- 
<c  ther,  and  make  them  into  balls  or  pieces,  which  you  pleaie, 
Vol.  Y.  4.  S  46  dry 
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dry  them  as  you  do  bricks,  then  burn  them  for  about  two  hours'  j- 
‘‘  this  compoft  will  enrich  your  poo  reft  Lind”. 

An  Account  of  an  Ideot  at  Oftend,  by  Mn.  Claud.  Ami- 
jand.  Phil.  Trank  N°  317.  p.  170. 

ON  E  that  had  been  an  ideot  from  his  infancy,  died  at  Oftend^ 
in  the  33d  year  of  his  age,  his  death  being  preceeded 
with  12  days  continual  fever,  and  a  confiderable  tumour,  and 
pain  about  the  region  of  the  liver  3  for  fix  weeks  before  his 
death,  he  fpit  or  vomited  blood,  and  had  bloody  ftoo-ls :  Upon 
opening  the  body  a  large  abfcefs  or  impoflhume  was  foundin  each 
lobe  of  the  liver  5  the  Ifomach  was  exceedingly  contradf  ed  and 
ponderous,  containing  nine  cart-wheel  nails,  and  fix  others  of  a 
feller  fize  3  a  large  and  long  iron  lore w 3  two  pair  of  compares, 
the  one  with  a  circle  two  inches  in  diameter 3  a  middle  fized  key  $ 
a  large  iron  pin,  as  big  as  one’s  thumb,  and  four  inches  long, 
with  a  ring  at  its  extremity  3  another  of  brals,  but  much  lefs 5 
the  handle  of  an  iron  ipring  knife  (fwallowed  as  was  luppofed 
entire,  but  the  fides  and  the  two  pieces  forming  the  lpring,  were 
found  afunder  3  tho’  the  pegs  of  the  knife,  tying  thole  Several 
pieces  together,  were  not  found)  the  upper  and  lowermoft  extre¬ 
mity  of  the  brafs  pommel  of  a  grate,  weighing  nine  ounces  3  a 
broad  piece  of  lead  weighing  three  ounces  and  a  half 3  the  whole 
confided  of  28  pieces,  weighing  between  two  and  three  pounds  3 
thefe  were  all  found  in  a  bundle,  with  the  larged  ends  one  way, 
aixWhe  imalleif  the  other  3  the  fmall  extremity  of  one  of  the 
large  nails  was  bent  in  fuch  a  manner,  that  it  would  have  made 
a  perfect  circle,^  had  not  its  very  tip  been  bent  back  again 3  this 
extremity  was  forked  and  exceeding  /harp,  as  were  likewile  the 
extremities  of  the  compares  3  none  or  the  pieces  were  found  po¬ 
lo  Led,  nor  was  the  brals  or  lead  any  ways  impaired,  or  enda¬ 
maged  3  but  the  iron  pieces  were  exceedingly  corroded,  elpecially 
erne  oi  fnc  hdes  of  the  knife,  which  had  lain  jn  the  flomach 
aoout  8  months,  was  eaten  quite  thro’  in  two  or  three  places 
towards  the  end  of  the  blade  3  and  three  or  four  nails  were’ 
gmatiy  conoued,  as  if  iome  particular  menftruum,  or  diffolvent 
haa  been  poured  upon  them,  whilft  all  the  other  metals  were  un¬ 
touched  3  the  lead  had  lain  in  the  flomach  about  eight  months, 
aiK  tne  brais-pin  above-mentioned  above  a  twelve-month  3  it  was 
very  ealy  to  conjefture  how  Jong  thofc  different  pieces  of  iron 
had  been  m  the  Ifomach,  by  confiderfeg  how  much  one  piece 
had  uttered  more  than  another :  This  operation  i'eems  to  be 
lncoiiiiitent  with  the  notion  ot  luch  as  believe  that  olfriches  dif- 

lolve. 
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folve  brafs  and  iron  by  frifiion  only;  for  if  it  were  fo,  Mr.  Aml 
jancl  lees  little  reafon  why  the  iron  legs  of  the  compafles  ftould 
have  been  fo  very  much  worn  out,  and  the  brafs  branches  not  in 
the  dealt  impaired  ;  M.  Jmijand  was  told  by  the  Won  that 
°Penedtue  body,  that  the  ftomach  was  no  ways  wounded  or  en¬ 
damaged,  which  he  does  not  think  probable,  feeing  the  patient 
both  vomited  and  evacuated  blood  by  ftool  for  fix  weeks  before 
he  died  ;  it  is  plain,  that  lome  of  the  pieces  had  piaffed  the  Ty- 

i  Pc§so^  knife,  and  perhaps  fome  imaller  pieces 
than  thole  that  were  found  in  the  ftomach  :  This  idiot  from  his 
^/outh  accuftomed  himlelf  to  fwallow  large  moriels,  without 
mewing,  which  no  doubt  made  the  paflage  of  the  Oefophams 
^lder,  and  dilpofed  it  to  give  entrance  to  all  thole  extraneous 
todies  •  it  was  alio  obfervable,  that  this  idiot,  and  fometimes 
nadmen  was  never  known  to  fleep  a  wink,  tho’  he  was  often 
impelled  to  go  to  bed,  and  had  been  very  much  harrafled  and 
dtiguea;  he  always  eat  three  times  as  much  as  any  other  perfon, 
x/t  ..  rlcfus>  was  quieted  upon  bringing  him  victuals. 
m.  Ami) and  was  /hewn  a  tumour  the  "large#  he  ever  law  •  it 
/as  of  a  icirrhous  nature,  arifing  from  the  th'igh  hone,  and  tend- 
ag  to  be  iomewhat  cancerous  5  it  ftrft  took  its  rile  about  two 
ears  before,  in  a  child  10  years  old,  juft  above  the  ‘ Patella, , 
itnoiit  any  vifibje  caule  5  and  notwithftanding  all  poftible  care 
expanded  ltfelf  in  fuch  a  manner,  that  it  poftefted  the  whole 
ligh  to  the  very  groin,  being  above  a  Dutch  yard  in  circumfe- 
mce,  and  daily  increasing  very  much. 

In  the  holpital  at  Ghent  M.  Ami] and  obferved  a  very  remark- 
fte  fracture  m  the  interior  part  of  the  Os  fquamofum  of  the  fculL 
:canoned  by  a  lplinter  of  a  fellow  lbldier’s  piece  burftmg,  which 

rufk  Patlen£  5  lome  time  paffed  before  the  fymptoms 
ade  a  fracture  iulpecled,  and  obliged  the  making  a  triangular 
cihon  on  the  temporal  mufcle  5  when  a,  ftfthre  was  difcovlred, 
hich  indicated  the  neceftity  of  the  trepan;  it  was  applied 
uce,  the  nrft  not  making  room  iufficient  to  extradf  a*  lar^e 
ece  of  the  internal  table,  very  much  depreffed  ;  after  this,  all 
e  lymptoms  difappeared  5  but  12  days  after  the  operation,  ri- 
,rs,  cojd  iwea ts  an  intermitting  pulle,  and  fome  other  fans  of 
proaching  death,  made  the  patient’s  recovery  defpaired  of*  he 
“d.the  1 5th  day  from  the  operation,  and  about  the  20th  from 
“time  of  hjs  receiving  the  wound  ;  bis  fcull  was  opened,  and 
it  were  obferved  three  remarkable  fifth  res ;  the  fifft  notwith- 
nding  the  intervention  of  the  fagittal  future,  had  crofted  from 
pancta  bone  to  the  othei,  as  far  as  the  coronal  future  on  the 

^  2  fide 
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fide  opposite  to  the  wound  5  another  had  gone  crofs  the  coronal 
bone,  and  the  third  was  in  the  parietal  bone,  on  toe  lame  fide 
with  the  wound  ,  pretty  near  the  Sutur a  fquamofa  j  but  what  was 
moft  remarkable  was,  that  none  of  thele  fiflures  reached  that, 
upon  which  the  trepan  had  been  applied  5  an  Empyema  was 
found  in  the  Thorax,  and  a  large  impoflhume  in  the  liver. 

An  Account  of  the  new  Philippine  Iflands  5  by  Father  Paul 
Clain  and  Father  Le  Gobien.  Phil.  Tranl.  M  317.  p-  too. 

TH  E  Pintados  are  large  iflands  feparated  from  each  other 
by  arms  of  the  Tea,  whofe  ebbing  and  flowing  render  their 
navigation  difficult  and  dangerous:  At  the  town  of  Guivamim 
the  lfle  of  Samah  ffie  laft  and  molt  fouthern  or  the  eaitein  Pin 
tados,  we  found  29  ‘ Palaos ,  or  inhabitants  of  certain  new  diico- 
vered  iflands;  the  eafterly  winds,  that  blow  on  theie  ieas  from 
^December  to  May,  had  driven  them  300  leagues  from  their  own 
iflands  to  the  laid  town,  where  they  arrived  in  two  fmall  veffels, 
called  Paraos ,  of  which  adventure  we  received  the  following  ac¬ 
count  :  About  35  perfons  imbarked,  in  order  to  pafs  over  to  one 
of  the  neighbouring  iflands,  when  there  arole  a  very  ftrong  wind, 
that  forced  them  out  into  the  main  lea,  lo  that  they  could  not 
gain  the  ifland  they  deligned  for,  nor  any  of  the  neighbouring 
iflands  5  they  were  driven  before  the  wind  for  70  days  together, 
without  being  able  to  make  any  land  ;  at  length,  they  found 
themfelves  in  light  of  the  town  of  Guivam  in  the  ifle  of  Samah 
a  Guivamefe ,  that  was  then  on  the  fhore,  perceiving  them,  anc. 
judging  by  the  make  and  lmallnefs  of  their  veflels,  that  they 
were  Arangers,  and  out  of  their  courle,  took  a  piece  of  cloth: 
and  made  them  a  fignal  of  entering  the  road  he  directed,  tc 
avoid  the  fhoals  and  "banks  of  land,  they  would  otherwile  have 
run  upon  5  theie  poor  people  were  lb  frightened  at  the  light  o 
this  ftranger,  that  they  began  to  put  to  lea  again,  yet  the  wine, 
forced  them  back  a  fecond  time  towards  the  Ihore  ;  when  they 
came  near,  the  Guivamefe  made  the  fame  fignal  as  before ;  bu. 
feeing  they  did  not  mind  it,  but  would  unavoidably  be  loft,  he? 
threw  himlelf  into  the  lea,  and  l'wam  to  one  of  the  little  veflels 
on  purpole  to  bring  them  iafe  in  to  Ihore  ;  he  was  no  fooner  go 
to  them,  but  the  women  with  their  children  on  their  backs,  anc. 
all  that  were  in  that  veffe],  threw  themfelves  overboard,  anc 
iwam  to  the  other  3  he  leeing  himlelf  alone  in  the  veflel,  re 
lolved  to  follow  them,  and  getting  aboard  the  fecond,  fhewet 
them  how  to  avoid  the  Ihoals,  and  brought  them  fafe  to  land;  i 
the  mean  time  they  flood  immoveable,  and  rdigned  themfelvc 


Royal  Society. 


141 


up  entirely  to  the  conduct  of  this  ftranger,  as  lb  many  prilbners  : 
The  inhabitants  of  Guivam ,  running  to  the  Ihore,  received  them 
very  kindly,  and  brought  them  wine,  and  other  proviiions  3  they 
eat  Cocoa's  very  freely,  which  are  the  fruit  of  the  palm-trees  of  this 
country  3  their  pulp  is  lomewhat  like  that  of  chefnuts,  only  that 
it  is  more  oily,  and  it  fupplies  them  with  a  fort  of  fweet  water, 
very  pleafant  to  drink  5  they  gave  them  rice  boiled  in  water, 
which  is  eat  here,  and  all  over  Jfia,  as  bread  is  in  Europe  5 
they  looked  on  it  with  furprifc,  and  taking  up  fome  grains  of  it, 
threw  them  on  the  ground,  imagining  them  to  be  worms 3  upon 
bringing  them  large  roots,  called  Palavan,  they  eat  greedily  of 
them  5  in  the  mean  time  they  brought  them  two  women,  that 
had  formerly  been  driven  on  more  on  the  coaft  of  Guivam ,  and 
who  underftood  a  little  the  language  of  this  country  3  one  of  the 
women  found  amongft  thole  ftrangers,  one  of  her  relations,  who 
as  foon  as  they  knew  each  other,  fell  a  weeping  5  the  inhabitants 
of  Guivam  If  rove  with  each  other,  who  fhould  entertain  thole 
Grangers  at  their  houfes,  and  formlli  them  with  proviiions  and 
cloaths,  and  other  neceffaries :  Of  35  peribns  that  embarked, 
there  remained  but  30*  live  dying  thro’  want  of  proviiions,  and 
other  hardfhips  in  lo  long  a  voyage  3  and  lome  time  cuter  their 
arrival,  another  died  i  They  related  that  their  country  confided 
of  3  2  illands,  which  cannot  be  far  dilfant  from  the  Marianasy 
as  may  be  judged  by  the  make,  and  Imallnels  of  their  vefiels, 
and  the  form  of  their  fail's,  which  are  very  like  thofe  of  the 
Marianefe  3  it  is  likely  that  thele  iflands  may  be  11  or  12  de¬ 
grees  of  N.  Lat.  more  foutherly  than  the  Mariams ,  and  under 
the  lame  degree  of  longitude,  as  Guivam  3  for  failing  direcllv 
from  ead  to  weft,  they  came  afhore  at  this  town  3  it  is  likewife 
probable,  that  it  was  one  of  thele  illands,  that  was  dilcovered 
fome  years  ago  at  a  diftance,  when  a  fhip  belonging  to  the  Phi¬ 
lippines^  leaving  the  common  courfe,  which  is  from  eaft  to  weft 
under  the  third"  degree  of  longitude,  and  running  farther  to  the 
louth  eaft,  firft  perceived  it  3  lome  called  this  ifland  Carolina 
from  Charles  II.  of  Spain  3  and  others  the  ifland  of  St,  Barnaby, 
becaule  dilcovered  on  that  Apoftle’s  day  3  and  it  was  again  leen 
1695  by  another  veflfel,  that  a  ftorm  had  driven  out  of  its  courle, 
ingoing  from  hence  to  the  Marianas:  Thele.  ftrangers  added, 
that  of  thele  32  illands,  three  of  them  were  uninhabited,  unleis 
with  wild  fowl,  but  all  the  reft  very  well  peopled;  upon  ailing 
them  the  number  of  inhabitants,  they  pointed  to  a  heap  of  land, 
to  fhew  that  their  numbers  were  very  great  3  the  names  of  thele 

illands  are  Paisy  Lamululutup ,  Saraont  Taropiey  Valayyay ,  Sa„ 
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tavan,  Cutac ,  Yfaku,  i Tiranlop ,  3?*/,  Tic,  Tiga ,  Lamurrec, 
Tucy  Falaity  Caravaruvong,  Ylatu,  Lctmuliur,  'lavas ,  Say  pen, 
Tacaulap,  Rapiyang ,  Tavon,  Mutacufan ,  Tiyla  Olatan ,  Talu , 
Cucumyat ,  Tiyalacnnung ;  the  three  ifl&nds  that  have  nothing 
on  them  but  wild  fowl,  are  Ticulat ,  Hulatan ,  Tagian  3  lamur¬ 
rec  is  the  moil  confiderable  of  all  thele  iflands,  where  the  king 
of  the  country  keeps  his  court,  and  to  him  the  governors  of  all 
the  other  iflands  are  fubjefl  3  among  thofe  Grangers  there  was 
one  of  the  governors,  and  his  wife,  <vho  was  the  king’s  daugh¬ 
ter  5  tho’  they  went  half  naked,  yet  their  carriage,  and  a  pecu¬ 
liar  air  of  greatnefs,  fufficiently  diilinguifhed  them  from  the  reft  5 
the  husband  had  his  body  painted  all  over  with  certain  lines,  in 
iuch  a  manner,  that  they  formed  leveral  figures  3  the  reft  of  the 
men  were  alio  painted  in  like  manner,  more  or  lefs  3  the  women 
and  children  were  not  painted  at  all  3  there  were  19  men,  and  10 
women,  of  different  ages  5  the  make  and  colour  of  their  faces 
were  much  like  that  of  the  Tjoilippineje 5  the  men  had  no  other 
cloarhs  than  a  fort  of  fafh,  wrapped  feveral  times  about  their 
bodies,  and  covering  their  reins  and  thighs  3  they  wore  on  their 
fhoulders  above  an  ell  and  a  half  of  coarfe  linen  cloth,  like  a 
cowl  tied  before,  and  hanging  loole  behind  3  both  men  and  wo¬ 
men  were  drefled  much  alike,  only  that  the  women  had  a  piece 
of  cloth  fbmewhat  longer,  that  hung  from  their  wafte  down  to 
their  knees  3  their  language  is  different  from  that  of  the  Tfoilip- 
pincfe  and  Marianefe  5  their  manner  of  pronouncing  comes 
nearefl  that  of  the  Arabs,  as  fome  who  underload  that  lan¬ 
guage  oblerved  5  the  woman  that  leemed  the  mofl  confiderable 
amongfi:  them,  had  feveral  rings  and  necklaces  of  tortoife-fhell, 
called  here  Carey,  and  others  made  of  a  fubflance,  much  refem- 
bhng  ambergreafe,  but  not  tranfparent :  The  manner  of  their 
living  at  lea,  which  was  for  70  days  together,  continually  driven 
by  tne  wind,  was  thus  *  they  cafl  out  a  fort  of  net,  made  of  a 
great  many  little  twigs  of  trees,  tied  together,  with  a  large 
mouth  for  the  nfh  to  enter  in  at,  and  terminating  in  a  point,  to 
prevent  their  getting  out  again  3  the  fifh  they  took  after  this  * 
manner,  was  all  the  nourifhment  they  had,  and  rain-water  laved 
m  cocoa- fhells,  which  is  the  fruit  of  the  palm-tree,  and  of  the 
figure  and  nze  of  a  human  icull :  They  have  no  cows  in  their 
n Hands,  and  at  the  fight  of  them  they  ran  away,  as  they  did 
likewile  at  the  barking  of  a  dog  •  neither  have  they  cats,  flags, 
horfes,  nor  in  general,  any  quadruped  3  nor  any  fowl,  but  lea- 
fowl,  excepting  hens,  which  they  breed  up,  but  never  eat  their 
c££s  j  flotwithftanding  this  their  want  of  every  thing,  they  an? 

very 
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very  cheerful,  and  contented  with  their  condition  $  their  longs 
and  dances  are  exatft,  and  regular  5  when  they  ling,  it  is  all  in 
concert,  every  one  obferving  the  fame  humour  and  geftures, 
which  makes  it  very  agreeable  5  they  were  furprifed  at  the  go¬ 
vernment,  politenels,  and  manners  of  the  Europeans  $  they  ad¬ 
mired  not  only  the  lolemnities,  and  ceremonies  of  the  church  in 
celebrating  divine  lervice,  but  alio  the  mufic?  inftruments, 
dances  and  arms  of  the  Spaniards  5  gunpowder  was  what  fur¬ 
prifed  them  mod  •  they  wondered  at  the  whitenefs  of  the 
Europeans ,  in  refpeffc  of  whom  they  are  perfectly  tawny,  as  well 
as  the  inhabitants  of  this  country:  It  did  not  then  appear,  that 
they  had  either  any  knowledge  of  a  deity,  or  that  they  worfhip- 
ped  idols  ;  their  life  is  perfectly  lavage,  minding  nothing  but 
eating  and  drinking,  in  which  they  oblerve  no  let  time  5  but  eat 
and  drink  at  any  time  or  place,  when  hungry  or  dry,  and  when 
they  can  find  any  thing  to  iatisfy  nature  $  yet  they  eat  but  little 
at  a  time,  and  never  enough  to  fuffice  for  a  whole  day  5  they 
fhew  a  great  refpedt  and  deference  for  their  king,  and  the  gover¬ 
nors  of  their  towns,  and  obey  them  very  pun&ually  5  their  civi¬ 
lity  and  refpects  confift  in  taking  hold  of  the  hand  or  foot  of  the 
perlon  they  would  honour,  and  gently  rubbing  his  face  ;  amongft 
their  utenfils,  they  had  iome  laws,  not  made  of  iron,  but  of  3 
large  ihell,  called  here  Eaclcbo,  which  they  rub  and  whet, 
upon  a  certain  kind  of  Itone  5  they  were  lurpriled  to  lee  the 
number  of  carpenters  tools  uied  in  building  a  merchant  fhip  at 
Guivam  $  they  have  no  metals  in  their  country  ;  the  Father  Mif¬ 
fionary  made  each  of  them  a  prefent  of  a  large  piece  of  iron, 
which  they  received  with  as  much  joy,  as  if  it  had  been  fo  much 
gold,  and  for  fear  it  lliould  be  Hole  from  them,  they  laid  it  un¬ 
der  their  heads,  when  they  went  to  deep  5  they  have  no  other 
arms  than  lances,  or  darts,  made  of  human  bones,  very  well 
lharpened  and  fixed  on 5  they  are  naturally  very  peaceful  5  but  if 
any  quarrel  happens  among  them,  it  is  decided  with  lome  fifty 
cuffs  on  the  head,  which  yet  very  rarely  happens  5  for  when 
they  would  come  to  a  clole  fight,  they  feparate  them,  and  they 
are  foon  reconciled  again  $  they  are  not  dull  and  heavy,  but  on 
the  contrary,  have  a  great  deal  of  livelineis  and  courage  5  they 
are  not  fo  lufty,  as  the  inhabitants  of  the  Marianas ,  yet  they 
are  well  proportioned,  and  lhaped  much  like  thole  of  the  ‘Phi¬ 
lippines  $  both  the  men  and  women  Jet  their  hair  grow  long,  and 
hang  loofie  on  their  fhoulders:  When  they  underftood  that  they 
were  to  be  conduced  to  the  prefence  of  the  Father  Aiijjio.nary , 
they  painted  their  bodies  ail  over  with  a  yellow  colour,  which  is 

looked 
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looked  upon  by  them,  as  a  great  ornament ;  the  oldeft  of  theft 
ftrana®  was  once  before  caft  on  the  coaft  of  Caragan:  They  are 
verv  expm  at  diving,  and  they  faid,  that  m  filing  they  took 
two^  large  pearls  in  their  Ihells,  but  threw  them  into  the  lea 

8gThe  new between  the  Molucca's,  the  old 
‘Philippines,  and  the  Marianas,  which  have  been  known  near 
2oo  years)  are  87  in  number,  and  form  one  of  the  fined  Anhl- 
■pelalo  s  in  the  eaft  5  being  inclofed  on  the  north  and  fouth  be- 
tween  the  line  and  the  tropic  of  Cancer,  on  the  eaft  and  welt  be¬ 
tween  the  Mariana's  and  '■Philippines. 

The  natives  of  theft  iflands  never  offer  any  violence  to  each 
other,  murder  and  homicide  are  unknown  to  them,  and  they 
have  a  proverb  amongft  them  5  viz •  Phat  one  man .  never  kills 
mother 3  it  is  probable,  theft  iflands  may  abound  in  gold,  am¬ 
ber  and  drugs,  being  fituated  nearly  under  the  lame  degree  c it 
longitude  as  the  Molucca' s,  from  whence  we  have  nutmegs  and 
other  valuable  fpices  :  Tho*  theft  people  feem  barbarous,  yet 
they  have  amongft  them  a  fort  of  politenefs,  and  regular  govern¬ 
ment-  every  lfland  obeys  its  chiefl  who  himlelf  is  lubjedi  to  the 
kinf*  of  the  country 3  this  prince  holds  his  couit  in  the  lfland  of. 
Faht,  called  likewife  Lamuirec:  Tho’  thefe  iflands  were  never 
heard  of  in  Europe ,  till  within  theft  five  or  fix  years 5  it  is  as 
long  time  fi nee  from  the  high  mountains  of  Satnal ,  thick  Imokes 
were  diicovered  on  that  coaft,  which  commonly  happen  in  fum- ■ 
mer,  when  theft  i (landers  fet  fire  to  their  woods  and  forefts,  to 
clear  up  the  ground  3  theft  lmokes  the  fifhermen  of  Mandanao 
and  other  iflands,  had  alio  oblerved,  when  far  out  at  fea. 


> 


jin  Account  of  the  new  lfland,  thrown  up  near  Santerinij  by\ 
F.  Bourguignon.  Phil.  Tranf.  N°  317.  p- 200. 

ON  Monday  the  2 3d  of  May,  1707,  O.  S.  at  i'un-rifing,  we: 

oblerved  between  the  two  "Burnt  Iflands,  commonly  called 
the  Great  and  Little  Carpeny ,  a  floating  rock  as  it  were  3  which1 
at  firft  we  took  to  be  fome  veffel  (hip-wrecked  on  that  coaft,  and1 
feemed,  as  if  it  would  in  a  little  time  be  dallied  to  pieces  againft 
the  Leffer  Cameny,  that  was  hard  by  3  on  which  account  lome 
mariners,  put  out  immediately  to  fta,  in  order  to  view  it  3  loon 
after  we  were  furpriled  to  hear  by  them,  that  it  was  a  fhoal, 
which  began  to  fpi  ing  up  from  the  bottom  of  the  lea,  and  was  not 
yet  plainly  to  be  diicerned  3  next  day  lcvcral  perfons  went  out  of 
curiofity  to  fatisfy  themielves  3  lome  of  them  went  afhore  on  this 
new  fhoal,  which  was  ftill  moving,  and  fenfible  increal'ed-  under 
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their  feet  5  they  carried  from  thence  foveral  curiofities,  and 
amongft  others  a  kind  of  oylters  very  large,  and  of  an  exquilite 
tafte,  which  they  found  flicking  to  the  rock,  and  railed  out  of  the 
water,  as  the  fhoal  had  increaled  in  height 3  particularly  F.  "Hour - 
gutgnon,  obferved  a  lort  of  Hone,  that  at  firit  fight  looked  much 
like  bilker,  but  in  reality  was  no  other  than  a  very  fine  pumice* 
ftone,  furpaflmg  all  he  ever  faw  in  France ,  or  any  other  parts  of 
Europe:  Two  days  before  the  fpringing  up  of  this  fhoal  3  viz- 
on  the  2 1  ft,  between  twelve  and  one  o’clock  at  noon,  there  was  an 
earthquake  felt  over  all  the  ifland,  which  could  not  reaionably  be 
aicrifetd  to  any  other  caule,  than  the  riling  up  of  this  mals  of 
rock  3  from  its  firft  appearance  to  the  13  th  or  14th  of  June,  it 
continually  increaled  very  lenfibly,  as  well  in  bignels  as  in  height* 
without  any  noife  or  difturbance  3  this  fhoal  was  very  pleaiant  to 
look  on,  being  of  a  white  colour  and  round  figure  3  the  foil  that 
competed  it  was  light,  with  a  fmall  mixture  of  clay  3  this  new 
ifland,  according  to  the  report  of  fome  learned  and  ikilful  per- 
ions,  that  were  upon  it  in  the  beginning  of  June ,  was  j-  a  mile 
in  circumference,  and  from  20  to  25  foot  high  3  for  five  or  fix 
days  it  did  not  increafe  lb  lenlibly  as  before  3  infomuch,  thatmoffc 
people  were  periuaded,  it  had  entirely  cealed;  and  lo  were  free 
trorn  farther  apprehenlions  3  yet  afterwards,  the  lea  already  much 
agitated  by  the  railing  up  of  this  mals  of  earth,  appeared  more 
troubled  every  day  than  other,  not  io  much  by  rcalon  of  this  fhoal 
being  removed,  and  ftill  floating,  as  on  account  of  the  mixture  of 
a  valt  quantity  of  different  matters,  continually  thrown  up  night 
and  day  from  the  bottom  of  the  lea  3  fo  that  a  perfon  might  eafily 
diltinguifh  teveral  forts  of  minerals,  by  the  diverfity  of  the  colour 
they  produced  on  the  furface  of  the  w^ater  3  but  lulphur  was  the 
greateft  quantity,  infomuch  that  the  lea  about  Santerini ,  was 
tinged  with  it,  for  near  20  miles  diftance3  the  exceffive  rolling  of 
the  waves  about  the  new  fhoal  was  greater  than  ever  3  and  a  more 
than  ordinary  heat  was  lenlible  to  any  one,  that  approached  too 
near  3  which  undoubtedly,  was  the  cauie  of  fuch  quantities  of 
fifh  being  found  dead  on  the  fhore  3  every  body  felt  a  horrible 
Itench,  that  infefted  the  neighbouring  air,  and  which  at  more 
than  three  miles  diltance,  was  often  found  of  dangerous  conle- 
quence3  the  boiling  of  the  water,  mftead  of  decreafing,  grew 
every  day  confiderably  greater  3  this  (truck  every  body  with  trefh. 
apprehenlions,  which  were  farther  increaled,  when  on  Friday 
July  the  1 6th,  at  fun-let,  they  perceived  between  this  new  ifland 
and  the  Idler  Cameny ,  a  chain  of  black  rocks,  as  it  were,  that 
role  up  from  a  prodigious  depth  of  the  lea,  to  the  number  ot  17 
.  Vql.  V.  4.  "  T  vF 
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or  183  not  very  (lifting  from  each  other*  but  Teemed,  as  if  they 
would  fhortly  unite  together,  and  join  themielves  to  this  new 
ifland,  as  they  actually  did  Tome  few  days  after;  next  day  being 
Saturday,  they  were  leen  plainer;  and  thole,  whole  tops  could 
only  be  Teen  the  night  before,  now  appeared  exceeding  large;  on 
Sunday  fmoke  was  firft  perceived  to  break  forth,  much  reiembling 
in  thicknefs  and  colour,  that  of  a  burning  furnace,  and  at  the 
lame  time  was  heard  certain  murmurings  under  ground,  which 
Teemed  to  proceed  from  the  center  of  this  new  illand,  as  yet  too 
deep  in  the  lea,  to  be  plainly  diftinguifhed ;  the  rocks  above- 
mentioned  united  together,  and  leemed  already  to  form  anotner 
illand  diftinfr  from  the  former ;  the  fmoke  appeared  more  plenti¬ 
ful,  and  the  fire  at  laffc  began  to  break  forth  about  the  19th  of 
'July ;  it  was  (mail  at  firft,  and  of  a  dull  colour  ;  afterwards  it 
increaled  by  degrees,  as  the  ifland  increaled  and  broke  out  more 
and  more,  and  in  different  places;  it  was  a  no  lels  frightful  and 
iurprifing,  than  curious  fight,  to  fee  every  night  on  the  top  of 
this  mount,  that  nature  had  lately  formed,  a  vaft  number  of 
burning  furnaces,  as  it  were  all  of  a  bright  flame,  in  order  and 
pofition  not  unlike  thole  illuminations  of  the  Minarets ,  which 
the  "Turks  ufaally  make  at  certain  times  every  year.  One  night 
at  the  latter  end  of  July,  about  an  hour  after  fun-let,  there  ap¬ 
peared  of  a  fudden,  in  the  middle  region  of  the  fky,  a  fiery  lance, 
ieeming  to  come  from  eaft  to  weft;  but  it  dilappearing  again 
too  foon,  its  dimenfions  could  not  be  exaffly  oblerved;  in  the 
mean  time  th zfJurnt  Jjland  increaled  prodigioully,  and  extend¬ 
ed  itlclf  chiefly  on  the  fouth  and  north  iides ;  the  lea  allb  leemed 
much  more  diiturbed,  and  was  loaded  with  lulphur  and  vitriol; 
tne  boiling  of  the  water  was  more  fierce  and  violent,  the  fmoke 
became  thicker  and  in  greater  abundance,  and  the  fire  larger 
and  ^ more  frightful;  but  above  all,  a  ftench  that  infeffed  the 
whole  country  grew  fo  inlupportable,  that  perlons  of  the  ftrongeffc 
con  (lit  utio  ns  comd  hardly  breathe  in  it;  others  that  were  weaker 
tell  into  ft  eluent  famtings,  and  almoft  every  body  was  leized 
witQ  vomiting;  it  was  lometimes  more  in  one  place  than 
m  anotner,  and  more  or  Ids  tolerable  as  rhe  wind  lat;  this 

ft!nctV  wf  vyy  prejudicial,  fpciling  mod  of  the  vines;  and  a 
great  imoke  that  roie  out  of  the  midii  of  this  new  tfland,  joining 
ititlf  to  a  thick  og  that  commonly  hangs  over  Santorini,  when 
the  wind  is  at  fouth,  burnt  and  deftroyed  in  the  beginning  of 
Augufi  in  lefs  than  three  hours  time,  all  the  fruit  that  was  ripe, 
and  ready  to  be  gathered  in;  efpecially,  in  fuch  vineyards,  as  lay’ 
moft  expofed  to  the  fouth  j  in  13  or  14  days  time,  there  was  a 
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eonfiderable  alteration  in  thele  two  new  iflands  5  the  white  ifland, 
that  did  not  feem  to  increafe  any  more,  was  now  grown  confide- 
rably  higher,  and  the  black  illand  was  become  much  longer  5 
both  of  them  tho’  different  in  colour  were  now  united  together, 
and  formed  but  one  ifland,  as  they  remain  at  this  time  $  the  fire 
and  fmoke  had  made  new  vent-holes,  and  the  noife  under-ground 
was  more  frequent  and  audible  5  and  from  the  mid  ft  of  the  ifland 
peals  were  heard  as  of  lb  many  large  cannon  diicharged,  and  at 
the  fame  inftant,  a  large  quantity  of  burning  ftones  was  feen 
thrown  into  the  air  5  thele  furious  difcharges,  made  the  doors  and 
windows,  and  lometimes  the  belt  built  houfes  Ihake  j  and  more 
than  once  F.  Sourguignon  law  Hones  all  on  fire,  darted  into  the 
air  out  of  light,  and  afterwards  fall  like  a  bomb,  and  be  quenched 
in  the  lea,  at  more  than  five  miles  diftance :  When  thele  dll- 
charges  happened,  which  were  as  loud  as  thole  of  a  cannon, 
commonly  a  great  flalh  of  fire  like  lightning  immediately  entued  5 
and  after  that  there  Iprung  up  very  fwiftly,  a  black  and  dilmal 
fmoke,  mixed  with  allies,  and  fo  prodigioufly  thick,  that  when 
fpread  in  the  air,  it  formed  a  thick  cloud  of  feveral  colours  5 
which  by  degrees,  diflolving  into  a  fine  dull,  fell  like  rain  on  all 
the  neighbouring  country,  and  more  particularly  Sant  er  ini ,  where 
it  was  lb  plentiful,  that  the  ground  was  often  covered  therewith  * 
the  noile  grew  ftronger  and  was  louder,  than  if  fix  or  feven  can¬ 
non  had  been  diicharged  at  once  5  the  fire  made  itfelf  every  day 
more  vent-holes,  and  became  more  dreadful  j  every  night  nature 
reprefented  as  great  a  variety  of  feenes,  as  the  fire  broke  forth  in 
different  forms  $  lometimes  burning  afhes  fpread  themfelves  in 
the  air,  like  a  plume  of  feathers,  which  falling  again  upon  the 
fhoal,  made  it  appear  all  of  a  light  fire  5  at  other  times  one 
would  take  it  to  be  the  affual  difeharging  of  fo  many  mortar- 
pieces,  which  fhot  entire  rocks  like  lo  many  bombs,  capaole  of 
*  deftroying  the  largeft  iliips  5  tho’  for  the  moft  part,  thele  Hones 
were  of  a  middle  fize,  yet  in  luch  quantities,  tnat  he  often  law 
this  little  ifland  all  covered  with  them,  and  pleafantly  illuminated 
therewith ;  Thefe  dreadful  difcharges  were  lels  frequent  at  the 
latter  end  of  dugufl,  but  increafed  in  September ,  and  happened 
daily  in Offiober,  and  afterwards  became  almoil  inceflantj  it  is 
true,  the  nolle  was  not  lo  loud,  nor  the  ftones  caft  up  fo  large* 
nor  in  fuch  quantities  5  the  boiling  and  agitation  of  the  water 
was  much  abated  5  the  lea  began  to  recover  its  former  colour  *  the 
ftench  that  was  before  iniupportable,  was  very  little  for  fix  weeks  5 
yet  the  fmoke  grew  every  day  thicker,  blacker,  and  in  greater 
abundance;  the  fire  was  greater  than  ever,  and  teemed  fometimes 
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to  (trike  the  very  Iky  $  the  fubterraneous  node  was  become  con* 
tinual,  and  lo  violent,  that  it  could  not  be  diftinguifhed  from 
thunder:  In  a  word,  this  new  ifland  grew  every  day  more  curious, 
more  dreadful,  and  lels  acceffible,  and  was  lb  far  from  cealing  to 
increafe,  at  the  approach  of  winter,  that  it  was  feen  continually 
Incrcafing  on  the  fouth-weft  fide,  where  nature  ieemed  as  if  fhe 
laboured  to  make  a  large  port  for  lhipsj  and  on  the  20th  of 
November  it  appeared  to’ be  three  miles  at  leaft  in  circumference, 
and  40  foot  high. 

An  Account  of  a  Colliery  that  took  fire,  and.  •was  blown  uj> 
near  Newcaftle$  by  ‘Dr .  Arthur  Charlett.  Phil.  Trank 
.N*  318.  p.  215. 

ON  Wednefday  the  18th  of  Augufi  1708,  at  Fat  field,  in  the 
parilh  of  CJpefter  le  Street ,  about,  three  o’clock  in  the 
morning,  by  the  fudden  eruption  of  a  violent  fire,  which  dil- 
charged  itfelf  at  the  mouths  of  three  pits,  with  as  great  a  noile, 
as  the  firing  of  cannon,  or  the  loudeit  claps  of  thunder,  three- 
Icore  and  nine  perfons  were  deftroyed  in  an  in  ft  ant ;  three  of 
them,  viz.  two  men  and  a  woman  were  blown  quite  up  from  the 
bottom  of  the  fhaft,  57  fathom  deep,  into  the  air,  at  a  confider- 
able  diftance  from  the  mouth  of  the  pit  $  one  of  the  men  had  his 
bead  almoft  off,  and  the  woman  had  her  bowels  hanging  about 
her  heels  5  the  engine,  by  which  the  coals  were  drawn  up,  and 
which  was  of  a  confiderable  weight,  was  removed,  and  calf  afide 
by  the  force  of  the  blaft  $  and  what  was  more  furprifing,  the  fifh 
which  were  in  a  rivulet,  that  runs  20  y^rds  under  the  level, 
and  at  as  great  a  diftance  from  the  mouth  of  one  of  the  pits, 
were  taken  up  dead  in  great  numbers,  floating  on  the  water  $ 
now  whether  this  happened  by  the  violent  concuftion  of  the  air, 
or  whether  they  were  choaked  with  the  lulphur,  that  plentifully 
dilperled  itfelf  abroad,  he  leaves  others  to  determine  j  only  he 
oblerved,  that  for  feveral  days  a  very  ftrong,  and  noifome  ftench 
continued  to  come  out  of  the  pits  :  To  account  for  this  fire,  it  is 
to  be  obferved  that  Stith  commonly  Iq  called  by  the  pitmen, 
which  feems  to  be  a  corruption  of  ftench,  or  ftink,  is  a  want  of 
air,  or  rather  fuch  a  foulnefs  in  the  air,  as  both  fuffocates  the 
workmen,  and  extinguilhes  the  candles  $  lulphur  again  differs  in 
this,  that  as  the  former  does  not  luffer  the  candles  to  burn  this 
latter  makes  them  burn  too  faft  j  and  the  flame,  either  impelled 
by  the  air,  or  attracted  by  the  lulphur,  extends  itfelf  upwards 
into  a  prodigious  length,  and  like  a  match  lighted  for  the  d li¬ 
tharge  of  a  cannon,  as  fpeedily  lets  on  fire  that  vapour  equally 
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dellruaive  1  Now  to  prevent  both  thele  mconveniencies,  the 
viewer  of  the  works  takes  the  belt  care  he  can  to  prelerve  a  free 
communication  of  air  thro  all  the  works,  and  as  the  air  goes 
down  one  pit,  it  fhould  aftend  another  ;  but  it  happened  m  this 
colliery,  that  there  was  a  pit  which  flood  in  an  eddy,  where  the 
air  had  not  always  a  free  paffage,  and  which  in  hot,  and  iultry 
weather  was  very  much  fubjecl  to  lulphur  j  and  iv  being  then  the 
middle  of  Augufl,  and  iome  danger  apprehended  from  the 
clolenefs,  and  heat  of  the  iealon,  the  workmen  were  withdrawn 
from  that  pit,  and  turned  into  another  ^  but  an  overman,  lomc 
days  after  this  change  being  induced,  as  was  fuppofed  by  a  freih, 
cool,  frofty  breeze  of  wind,  which  blew  that  morning,  and  which 
always  clears  the  works  of  lulphur,  had  gone  too  near  this  pit, 
and  met  the  fulphur  juft  as  it  was  purging,  and  difperiing 
itfelf  •  upon  which  it  immediately  took  tire  by  his  candle,  and  io 
he  proved  the  occafion  of  the  lols  of  himieli*  and  fo  many  men, 
and  of  the  greateft  fire  that  ever  was  known  m  thefe  parts. 

Jn  Experiment  for  continuing  fever  al  Atmofpheres  of  con  den- 
fed  Air  in  the  (pace  of  one,  for  a  considerable  time 3  by 
Mr.  Francis  Hauksbee.  Phil,  i  ranf.  N  31$.  p.217. 


ON  March  the  20th  Mr.  Hauksbee  injected  with  his  lyringc 
into  a  very  thick  flint  glais  bottle,  between  four  and  five 
atmofpheres  of  air,  as  appeared  by  the  included  gage,  and 
which  continued  in  that  ftate,  till  about  the  7th  of  Augujl  fob 
lowina  •  when  looking  on  it  (as  he  commonly  did  once  111  four  or 
five  days)  he  found  that  the  air  injeaed  at  the  above-mentioned 
time,  had  made  its  efcape,  the  weather  for  a  week  bdore,  or  io 
having  been  very  hot  5  one  day  in  particlar  he  obferved  the  fpirits 
in  the^thermometer  had  aicended  120  degrees  above  the  freezing 
point  •  and  notwithftanding  the  bottle  was  continually  kept  under 
Water,  yet  the  cement,  that  was  made  ule  of  to  fallen  the  bials 
cap  to  it  became  fo  fofc,  as  to  render  it  incapable  of  refilling  the 
fprina  of  the  injeded  air  5  he  obferved  that  tho’  all  the  air,  which 
was  capable  of  elafticity  was  fled,  yet  the  mercury  in  the  gage 
remained  about  |  of  an  inch  in  height,  above  the  lurface  of  that, 
wherein  its  open  extremity  was  immerled  5  which  was  3 bout  # 
lels  lpace,  than  what  the  lame  air  poflefled  before  the  injedlion, 
and  remained  lo,  notwithftanding  it  was  conllantly  expofed  to  the 
open  air ;  which  plainly  iliews  that  the  iprings,  or  conftifuent 
parts  of  the  air,  do  not  in  time  totally  reftore  themielvcs,  after 
[landing  lo  long  bent;  and  had  not  the  heat  come  on,  but  the  air 

continued  in  that  ftate,  as  at  firft  injeaed,  for  a  year  or  two,  he 

did 
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did  not  doubt,  but  its  fprings  would  have  been  rendered  much 
more  incapable  of  reftitution  5  from  hence  it  is  ealy  to  conclude, 
that  if  9  or  10  atmofpheres  of  air  were  condenled  into  the  fpace 
of  one,  and  remained  in  that  ftate  for  a  year  or  two,  when  the 
veffel  that  contained  them,  fhould  be  expoled  to  the  open  air, 
fuch  bodies  as  very  thin  glals-bubbles  (fuppofing  them  not  to  be 
above  five  or  fix  times  fpecifically  heavier,  than  their  like  bulk 
of  common  air)  would  float  on  fuch  a  medium  3  but  this  he  is  not 
fore  of  3  and  he  could  not  tell,  but  it  might  be  a  means  to  ren¬ 
der  air  vifible. 

jin  Experiment ,  Ji hewing  the  production  of  Light  within  a 
Glals  globe,  whofe  internal  furface  is  lined  with  Sealing 
"Wax,  upon  an  attrition  of  its  out  fide  3  by  the  Same.  Phil. 
Tranf  N°  318.  p.219. 

M  R.  Hauksbee  took  a  glafs-globe,  about  fix  inches  diameter, 
into  which  putting  a  convenient  quantity  of  brokerr  fealing- 
wax,  he  held  it  over  a  moderate  fire,  till  it  melted,  then  turning 
it  about  from  one  part  to  the  other,  it  foon  had  a  pretty  thick 
lining  of  it  (efpecially  fome  parts,  for  he  could  not  make  it  all 
alike)  on  more  than  half  its  infide;  thus  he  placed  it  in  a  con¬ 
venient  pofition,  till  it  was  perfeftly  cold,  when  in  the  evening, 
after  having  fixed  the  brals-work  thereto,  he  caufed  it  to  be  ex 
haufted  of  its  air  3  then  fixing  it  on  the  machine,  to  give  it  mo¬ 
tion  as  ufiiai,  he  no  fooner  held  his  hand  on  that  part  of  if,  which 
was  lined  with  the  wax,  but  the  figure  of  the  parts  that  touched 
it,  was  as  vifible  on  the  inner  furface  of  the  fealing  wax,  as  when 
the  glafs  alone  is  uled  for  that  purpole  5  one  could  but  juft  dif- 
cern  the  light  of  a  candle  in  the  dark,  thro’  the  fealing  wax, 
where  it  was  fpread  thinneft  on  the  glafs  3  but  fbme  parts  were 
fo  covered  with  it,  that  it  was  at  leaft  7  of  an  inch  thick,  and 
even  on  thole  parts  the  light  and  figure  appeared  to  Mr.  Hauksbee 
as  vivid,  and  diftinguifhable  as  any  where  elle  3  the  light  pro¬ 
duced,  was  not  at  all  difcernible  thro’  the  body  of  the  wax,  but 
only  to  be  feen  thro’  the  tranfparent  part  of  the  glafs  3  and  not- 
withftanding,  fome  parts  of  the  lealing  wax  did  not  adhere  fo 
elolely  to  the  glals,  as  others,  yet  the  light  appeared  on  thole 
parts,  as  well  as  on  the  other:  Now  whether  the  light  on  the 
fealing  wax  was  produced  from. the  effluvia,  caufed  by  the  attri¬ 
tion  of  the  furrounding  body  of  glals  3  or  from  its  own  dilpofi- 
tion  fo  to  do  in  fuch  a  medium,  Mr.  Hauksbee  could  not  deter¬ 
mine  3  it  being  in  all  refpe8:s  of  the  lame  colour  and  likenefs 
with  that  of  glafs 3  only  that  upon  the  admiftion  of  a  fmall 
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calamity  of  air  into  the  receiver,  the  light  entirely  difappeared 
in  that  part  lined  with  the  wax,  and  not  in  the  other  parts  5  he 
farther  obferved,  when  all  the  air  was  admitted,  that  the  hoop 
of  threads  being  held  over  the  glafs,  they  would  be  attracted  at 
a  larger  diftance,  by  that  part  of  it  lined  with  the  wax,  than  by 
the  other  parts,  which  Mr.  Hauksbee  l'uppofed  to  proceed  from 
the  united  force  of  both  their  effluvia. 

Upon  a  repetition  of  this  experiment,  he  obferved  that  the 
wax  within  the  glafs  would  attract  bodies  brought  near  its  out- 
fide,  and  that  even  in  Vacuo  (which  he  could  never  difeover  of 
any  other  body,  in  fuch  a  medium,  excepting  the  magnet)  for 
holding  the  hoop  of  threads  over  it,  while  it  was  in  that  llate, 
they  would  be  directed,  but  not  with  that  vigour,  as  when  all  the 
air  was  admitted  3  yet  there  was  this  fenfible  difference,  that 
when  the  threads  were  held  over  that  part  of  the  glals  free  of 
wax,  they  would  not  be  attracted  3  but  upon  bringing  them 
within  the  reach  of  the  effluvia  of  the  wax,  they  would  eagerly 
fly  towards  it :  Hence  it  i'eems  deducible,  that  the  figure  of  the 
parts  of  glals,  and  lealing  wax,  are  much  alike  5  otherwise, 
Mr.  Hauksbee  could  not  conceive,  how  the  effluvia  of  one  could 
with  fuch  eafe  pals  and  penetrate  the  body  of  the  other,  and 
there  aft,  as  if  it  was  one  and  the  fame  with  it. 

An  Account  of  feme  Experiments,  in  relation  to  the  Weight 
of  common  Water  under  different  Circumftances 5  by  the  Same* 
Phil.  Tranf.  N°  318.  p.  22.1. 

FIRST  Mr.  Hauksbee  took  a  glals  of  common  water,  and 
weighing  nicely  a  glals  bottle  therein,  whole  bulk  was 
equal  to  that  of  575  grains  of  the  fame  fluid,  he  then  caufed 
fome  of  the  fame  water  to  be  boiled  over  the  fire  5  and  after¬ 
wards  he  included  it  in  Vacuo ,  where  it  remained,  till  it  became 
of  the  lame  temperature,  as  to  coolnels,  with  common  water  5 
thus  he  endeavoured  as  much  as  poffible,  to  exhauft  all  the  air 
out  of  the  water,  imagining  that  in  that  ftate  it  would  become 
more  denle,  than  when  he  firft  weighed  the  bottle  therein  3  but 
contrary  to  his  expectation,  he  found  that  the  bottle  had  juft  the 
lame  weight  in  it,  as  before  3  which  feems  to  confirm  the  impofo 
fibility  of  comprefling  water  into  a  lefler  fpaoe,  than  it  naturally 
poflefles  3  for  if  upon  the  removal  of  fuch  a  quantity  of  air  out  of 
the  body  of  the  water,  the  parrs  do  not  Hide  any  clofer  together, 
how  Ihould  a  weight  laid  upon  its  furface,  when  its  interftices 
feem  to  be  replete  with  air,  make  any  impreflion  thereon?  The 
body  which  was  forced  out  of  the  water  by  the  above-mentioned 
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means,  Mr.  Hauksbee  calls  air,  fince  he  found  it  fubje£f  to  the 
Tame  laws  with  common  air  3  but  that  the  water,  upon  the  ab- 
fence  of  that  air,  fliould  not  unite  more  cloiely  than  before, 
leemed  very  furprifing  3  for  he  could  not  conceive  what  matter 
mud  fupply  the  vacuities,  fince  the  particles  of  water  remain  at 
the  fame  didances,  as  if  the  air  was  not  exhauded,  otherwile 
the  water  muft  have  neeedarily  become  more  denie  3  but  to  pro¬ 
ceed,  he  cauied  lome  water  to  be  heated  blood-warrn,  and 
Weighing  the  bottle  therein,  he  found  the  bulk  of  water  equal  to 
that  of  the  bottle,  which  was  about  three  grains  lefs,  than  when 
cold  5  which  /hews,  that  the  condituent  parts  of  the  yn  a  ter  arc 
eafily  feparated  by  heat,  and  the  matter  lodged  in  its  interlaces, 
capable  of  dilatation  3  then  he  took  that  water  which  he  had 
cleared  as  near  as  pofiible  of  all  its  air,  and  gave  it  a  degree  of' 
beat,  not  exceeding  luke-warm  3  upon  weighing  the  faid  bottle 
therein,  he  found  that  tho’  the  heat  it  received,  was  very  incon- 
fiderable,  yet  the  bulk  of  the  wafer  in  that  date,  equal  to  that 
of  the  bottle,  Was  now  diminifhed  two  grains ;  which  plainly 
fhews,  that  notwith (landing  the  water  contained  no  air,  that  he 
could  dilCover  yet,  there  feems  to  be  a  matter  latent  therein  ca¬ 
pable  of  intumelcence. 

An  Account  of  fame  furprifing  EffeEis  of  the  Scurvy  at  Paris  3 
by  M .  Poupart.  Phil.  Tranli.Ne  318.  p.223. 

IlSJ  1699  M.  Tou'part  going  to  the  holpital  of  St.  lewis  at 
(pafih  where  were  a  great  many  Icorbutic  patients,  obferved 
that  this  dinCmper  had  fomething  in  it  of  that  terrible  plague, 
with  which  the  Athenians  were  formerly  afHicled,  Lucret  lib.  6: 
It  had  the  common  ivrnptoms*  as  pains  in  the  thighs,  calves  of 
the  legs,  belly  and  llomach,  and  the  patients  were  deprived  of 
the  motion,  or  ule  of  their  limbs,  tht>J  they  dill  retained  their 
feeling  3  they  were  troubled  with  head-achs,  convulfions,  and 
uncommon  uchings  in  the  gums,  and  the  blood  which  came  from 
them  was  watery,  fait,  and  corrofive,  the  dench,  which  proceed¬ 
ed  from  the  mouth,  was  intolerable  3  they  had  hard  blue  fpots  on 
their  legs  and  thighs,  frequent  hemorrhages,  or  bleedings  at  the 
nole  and  Fundament,  and  alfo  lb  great  a  weakneis  in  their  knees, 
that  they  could  not  go  without  reeling,  or  daggering  5  The  par¬ 
ticular  iymptoms  were,  that  upon  the  motion  of  any  of  thele  pa¬ 
tients,  there  was  heard  a  fmall  clattering  of  their  bones,  which 

particularly  M.  N- - -  V- - a  phyfician  of  Rocheh  mentions  in 

his  Treatife  of  the  Scurvy ,  but  could  not  adign  the  true  reaion 
t<pf  it ;  M#  Roup  art  oblerved,  upon  opening  all  thole  bodies,  in 
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which  the  aforefaid  noife  was  heard,  that  the  Epiphyjes  were 
entirely  leparated  from  the  bones,  which  by  rubbing  againft  each 
other  occafloned  this  clattering;  teveral  young  perlons  were 
opened  in  whom  when  alive,  a  Imall  low  noile  was  alfo  perceived, 
when  they  breathed ;  and  in  all  thefe  fubje&s,  the  cartilages  of 
the  Sternum  were  leparated  from  the  bony  part  of  the  ribs  ;  and 
as  the  cartilages  are  of  a  fofter  fubftance  than  the  Epiphyfesy 
the  noife,  which  their  rubbing  produced,  was  lels  than  that  of 
the  bones,  which  rubbed  againft  the  Epiphyjes ;  but  after  the 
cure,  this  noile  was  no  longer  heard ;  all  thole  in  whole  breafts 
any  matter,  or  ferolity  was  found,  had  their  ribs  leparated  from 
iheir  cartilages,  and  the  bony  part  of  the  ribs,  oyer  againft  the 
Sternum ,  was  carious  for  four  inches  in  length,  which  fhews,  that 
the  Lympha  of  thele  bodies  was  exceeding  cauftic  ;  the  greateft: 
part  of  thofe  opened  had  their  bones  black  and  carious  5  moft  of 
the  patients  went  ftaggering,  as  is  ufual  in.  fcorbutic  cales  ;  the 
realon  of  which  is,  that  the  liipport  of  the  joints  is  owing  to  the 
forte  and  fpring  of  the  ligaments,  which  bind  the  bones  dole  to 
each  other  ;  and  as  the  ligaments  of  thele  patients  were  corroded 
by  a  lharp  Lympha,  and  ioolened,  the  bones  were  conlequently 
feparated  from  each  other;  all  the  young  perlbns  under  18,  had 
in  1'ome  meafure  the  Epiphyjes  leparated  trom  the  body  of  the 
bones,  and  by  the  leaft  force  they  were  leparated  entirely ;  the 
realon  of  which  is,  that  young  people  have  not  yet  their  Epiphy - 
Jes  lo  Itrongly  fattened  to  the  bones;  lb  that  when  never  fo  little 
loaked  in  that  corrolive  Lympha ,  which  is  in  the  joints,  they 
may  be  ealily  feparated  entirely  ;  all  the  bones  thus  leparated 
from  their  Epiphyjes ,  were  twice  as  big  as  in  a  natural  ftate.j 
becaule  well  {baked  in  a  water,  which  had  penetrated  into  their 
very  lubftance,  and  made  them  lwell ;  the  bones  of  fuch  as  reco¬ 
vered,  or  were  recovering  remained  fwelled,  without  giving  them 
any  pain;  they  might  become  lels  in  time,  as  happens  to  chil¬ 
dren,  troubled  with  the  rickets,  whofe  bones  gradually  dry,  as 
they  grow  up  ;  all  thofe  who  had  a  difficulty  in  breathing,  or 
their  breafts  Huffed  or  ftopped  up,  had  therein  a  great  deal  of 
Lympha,  or  matter ;  and  iome  patients  were  lo  oppreiled  as  to 
die  luddenly,  the’  no  Serum  was  found  either  in  their  breafts,  or 
lungs;  but  the  ‘Pericardium  entirely  adhered  to  the  lungs,  as 
did  the  lungs  to  the  Pleura ,  and  diaphragm,  and  all  the  parts 
were  blended  together  in  luch  a  manner,  as  to  make  up  one  con¬ 
futed  mals,  or  lump  :  Now  as  the  lungs  were  comprdfed  ami^ft 
this  mate,  they  were  deprived  of  them  motion,  and  the  patient^ 
choaked  for  want  of  breath ;  the  dole  adhetton  and  confulion  of 
Vox,.  V.  4  U  ’  .  *  thele 
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thele  parts  with  each  other,  was  owing  to  their  being  ulcerated  j 
common  fcorbutic  patients  have  the  glands  of  the  meientery 
much  obftrndled,  and  lweiled  5  thofe  in  the  prefent  cafe  had  theirs 
partly  corrupted,  with  impoithumes  in  its  iubflance :  In  the  liver 
of  a  few,  the  matter  or  1 'Pus  was  hardened  and  petrified,  as  it 
were  5  the  fpleen  was  three  times  bigger  than  ufual,  and  fell  to 
pieces,  as  if  it  confided  of  clotted  bloody  and  fometimes  the 
kidneys,  and  bread;  were  full  of  impoflhumes  5  tnere  were  iome 
bodies  of  thofe  of  15,  in  which  upon  iqueefing  the  extremity  of 
the  ribs,  that  began  to  be  feparated  from  the  cartilages,  which 
was  the  ipongy  part  of  the  bone,  there  would  iflfue  a  great  deal 
of  corrupted  matter,  fo  that  afterwards  there  remained  nothing 
of  the  rib,  but  two  bony  plates  5  iome  patients  had  no  other 
fymptoms  of  the  fourvy,  than  iome  flight  ulcerations  in  the  gums  5 
they  afterwards  had  feme  ifnall  red  hard  tumors  on  the  hands, 
infteps,  and  in  iome  other  parts  of  the  body  5  after  that,  there 
appeared  large  impoithumes  on  the  groin,  and  under  the  arm- 
pits,  accompanied  with  ieveral  blue  fpots  over  all  the  body> 
which  were  the  certain  fore-runners  of  death  3  the  glands  under 
the  arm-pits  were  very  big,  and  furrounded  with  corrupted  mat¬ 
ter,  or  Pus,  as  were  alio  the  muicles  of  the  arms  and  thighs, 
whole  inter  dices  were  all  filled  therewith :  There  were  iome, 
whole  arms,  legs,  and  thighs  were  of  a  reddifh  black,  and  burnt, 
as  it  were  5  which  proceeded  from  that  black,  and  coagulated 
blood,  that  was  always  found  under  the  fkin  of  thofe  perions  5 
their  muicles  were  alfo  fwelled,  and  very  hard,  which  was  owing 
to  the  blood,  fixed  in  the  body  of  the  muicles,  wherewith  they 
were  fometimes  fo  replete  that  their  lens  remained  bent,  without 
being  able  to  extend,  or  flretch  them  out  $  the  blue,  red,  yellow, 
and  black  fpots,  obitrved  in  the  bodies  of  fuch,  as  have  the 
common  leurvy,  are  entirely  owing  to  extravafated  blood  under 
the  fkin  ;  as  long  as  the  blood  retains  its  red  colour,  the  ipot  is 
red  5  if  the  blood  become  black,  or  coagulated,  the  fpot  is  alio 
black  5  when  iome  bile  is  mixed  therewith,  the  ipot  is  yellowi/h 
black  y  in  ihort,  as  the  blood  happens  to  be  mixed  with  humours 
of  different  colours,  fo  the  fpots  appear  of  different  colours  too: 
On  the  bodies  of  thele  patients  certain  froall  tumours,  which 
grew  larger  every  day,  were  fometimes  obferved  5  emollient 
unguents  were  applied  to  foften  them,  and  on  their  breaking, 
they  formed  a  icorbutic  ulcer,  which  was  owing  to  the  blood, 
with  which  the  tumour  was  filled  5  for  as  often  as  the  plaifter  was 
removed,  a  great  deal  of  coagulated  blood  w  as  found  under  it  5 
and  continuing  to  drefs  it,  and  take  away  the  blood,  the  tumour 
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Was  entirely  dried  up,  and  the  patient  cured :  fome  old  perlons 
had  fuch  large  bleedings  at  the  nole  and  mouth,  that  they  died 
of  it,  it  being  impoftible  to  flop  it,  becauie  their  Lympba  was  fb 
fharp,  and  corrofive,  as  to  eat  thro*  the  coats  of  the  veins  ;  and 
this  kind  of  hemorrhage  was  To  much  the  more  difficult  to  flop, 
becaufe  the  blood  of  old  people  is  more  fluid  and  watery,  than 
that  of  young  perfons,  who  are  feldom  fubjeil  to  this  accident  5 
both  old  men  and  women  were  troubled  with  fuch  violent  fluxes, 
that  the  weakeftdied  of  them;  but  if  they  had  flrength  enough  to 
withfland  them,  they  were  loon  cured:  Some  of  thefe  patients 
were  locoflive,  that  they  could  never  go  to  flool,  without  taking 
iome  glifters ;  and  feveral  of  them  had  fuch  large  fwelhngs  over 
all  their  bodies,  hands,  arms  and  feet,  that  they  feemed  to  have 
been  blown  up;  but  many  of  them  were  cured  by  proper  medi¬ 
cines,  glifters,  and  iweetning  juleps ;  a  youth  of  ro  years  of  age, 
had  his  gums  much  lwelled,  and  ulcerated;  his  teeth  were  eaten 
to  the  very  roots,  and  his  breath  intolerably  flinking;  the  fur- 
geon  was  obliged  to  pull  out  all  his  teeth,  for  the  better  drefling 
his  mouth,  rho5  they  would  have  dropped  out  of  themfelves  5 
his  gums  were  healed,  but  a  tumor  arole  on  the  fide  of  his 
tongue,  as  big  as  a  walnut,  in  whofe  middle  was  a  blueifh  hole, 
that  degenerated  into  an  ulcer,  and  which  cat  up  half  the  tu¬ 
mour,  the  other  half  remaining  whole  and  entire;  fome  little 
time  after,  there  appeared  another  tumour  on  the  cheek,  which 
was  very  hard  ;  it  was  blue  in  the  middle,  and  turned  alio  to  an 
ulcer,  as  the  flrfl ;  this  youth  died  Hidden! y,  and  when  lead 
expelled ;  all  the  inward  parts  of  his  body  were  mortified:  All 
thole  who  died  fuddenly,  without  having  any  vifible  caufe  of 
their  death,  had.  the  auricles  of  their  heart,  as  big  as  one’s  flit, 
and  replete  with  coagulated  blood,  which  flopping  the  circula¬ 
tion,  caufed  inevitable  death ;  feveral  patients  had  a  fmall 
white  ulcer,  on  their  cheeks,  which  was  hard  all  round ; 
unlels  care  was  taken  to  flop  it  directly,  and  take  ir  off  with 
the  ipirit  of  vitriol,  it  would  prefently  groiv  livid,  or  blue, 
black  and  {linking,  and  eat  up  part  of  the  cheek,  lo  that  one 
might  lee  the  teeth  thro’ it :  Several  from  the  age  of  18  to  30 
wereleen,  without  any  pain,  to  drop  down  flu  pi d  and  motionleis, 
with  their  mouths  open,  their  eyes  funk  in,  their  looks  frightful, 
and  appearing  rather  like  flatues  than  men;  all  thcfe  had  no  ap¬ 
parent  iicknels,  only  the  gums  were  ulcerated ;  their  ikin  was 
fmooth  and  fair,  without  any  Ipotsot  hardneis;  yet  their  muicles 
were  found  mortified,  and  ail  wet  with  a  black  corrupted  blood, 
and  in  handling  they  fell  to  pieces:  One  patient  had  a  carbuncle 

U  z  on 


tS6  MEMOIRS  of  the 

on  his  inftep,  his  lips  and  noftrils  were  chopped,  and  a  linking 
water  trickled  down  from  the  latter  3  he  lingered  out  a  long  time 
and  then  died :  A  young  man  who  to  all  outward  appearance 
ieemednotto  be  very  ill,  died  fuddenly;  his  CP evicardium  was 
lo  eaten  up,  that  there  remained,  but  a  little  of  it,  and  bis 
heart  was  very  deeply  ulcerated  all  round :  Scorbutic  patients  are 
Commonly  better  in  liimmer,  than  in  winter,  which  may  be  owing 
to  their  great  perforation  5  but  on  the  contrary,  thele  were  indif¬ 
ferently  well  from  the  month  of  April  to  the  beginning  of  June j 
the  ipots,  hardnels,  and  other  fymptoms  of  the  fcurvy  then  dis¬ 
appearing  3  but  upon  the  coming  on  of  the  great  heats,  all  thole 
lymptoms  returned  3  and  luch  as  were  lb  well,  as  to  be  reaay 
to  quit  the  hofpital,  relapfed  again 3  their  legs  and  thighs 
grew  all  black,  and  feveral  of  them  died  3  this  diibrder  might 
arife  horn  a  too  large  quantity  of  corrofive  Lymph  a,  as  could 
not  be  carried  off  by  perfpiration,  fo  that  by  ftagnating  in  their 
bodies,  it  grew  hot,  fermented,  loured  and  putrilied  3  from  thence 
arole  thole  corrofions,  ulcers,  large  impolthumes,  mortifica¬ 
tions,  &c.  all  thele  patients  eat  very  heartily  to  the  laft,  which 
was  owing  to  a  fharp  humour,  wherewith  their  Itomachs  always 
abounded,  and  which  created  in  them  a  kind  of  Fames  canina : 
Nothing  is  lb  apt  to  corrupt  the  blood,  as  long  ablbncnce  3  the 
ule  of  bad  food  is  Hill  worfe  3  cold  Hops  the  circulation,  and 
makes  the  blood  continue  too  long  in  the  parts,  where  it  lours 
and  loon  corrupts  5  ladnefs  and  grief  (which  thele  people  were 
iubjeff  to)  is  worie  than  all  the  reft  3  and  what  all  theie  may 
effeff,  when  concurring  in  one  perlon,  we  may  eaiily  judge  3 
they  produced  lymphrf s  of  different  colours,  with  which  the 
belly,  breaft,  and  leveral  other  parts  of  their  bodies  were  filled, 
and  lo  caulfic,  that  putting  the  hands  into  the  dead  bodies,  the 
fkin  would  come  off,  and  the  face  become  ulcerated  3  fo  that 
fuch  as  touched  them  were  obliged  to  wafh  their  face  s  with  frefh 
water  to  takeoff  the  heat  and  ulceration :  But  what  was  very 
iurprifing  in  this  extraordinary  diffemper  was,  that  the  brains  of 
thele  people  were  always  very  found,  and  entire. 

An  Account  of  California  ;  ly  F.  Francis  Maria  Ficolo.  Phil* 

Tranf  IS!0  3 18.  p.  232. 


Alifornia  is  pretty  well  placed  in  our  common  maps  3  the 
V*  heats  in  the  hummer  are  very  great  along;  the  lea-coafts,  and 
it  feldom  rams 3  but  the  air  of  the  inland  countries  is  more  tem¬ 
perate,  and  the  heats  not  fo  exedlive  3  it  is  proportionably  the 
fame  in  winter:  in  the  rainy  lea  ion  there  are  Roods  3  but  when 
?  tha*t 
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that  is  over,  inftead  of  rain,  there  falls  %h  plenty  of  dew  every 
morning,  that  one  would  think  it  had  rained,  whicn  renders  the 
earth  vf  y  fruitful;  in  April,  May  and  June, .there  falls  with 
the  dew  a  lbrt  of  manna,  which  congeals  and  hardens  upon  the 
leaves  of  reeds,  from  whence  they  gather  it ;  it  is  as  Iweet  as 
fuaar  tho’  not  altogether  lo  white :  The  climate  is  healthful ; 
and  California  abounds  in  large  plains,  pleaiant  valleys,  excellent 
paftures  at  all  fealons,  for  large  and  fmall  cattle  ;  fine  Ipnngs  of 
Lnnina  water,  brooks,  and  rivers  with  their  banks  covered  with 
willow's,  reeds  and  wild  vines;  they  have  plenty  of  fifh  m  their 
rivers,  efpecially  cray-fiih,  which  they  keep  in  a  kind  of  refer- 
voirs,  (till  they  have  occafion  for  them)  that  are  very  large  and 
beautiful;  there  is  alio  plenty  of  Xkames,  of  abetter  tafte  than 
thole  of  Mexico ;  on  the  mountains  there  are  Mefcales,  aU  thy 
year  round,  a  fruit  peculiar  to  this  country;  and  in  moll  feafau 
large  piftachio’s  of  feveral  lorts,  and  figs  of  different  cofouto, 
the  trees  are  very  beautiful,  and  amongft  others  that  which  the 
Chinos ,  who  are  natives  of  the  country  call  Palo  Santo,  bears  a 
great  deal  of  fruit,  from  which  they  extraft  excellent  frankmcenie . 
There  are  14  forts  of  grain  that  the  natives  feed  on ;  they  ule  the 
roots  of  trees  and  plants,  and  amongft  others  thole  of  the 
Tvnca,  to  make  bread  of;  they  have  excellent  flutters,  and  a 
lort  of  red  ftraw-berries,  of  which  they  eat  plentifully ,  they 
have  alio  citrons,  and  water-melons,  of  an  extraordinary  fize  ; 
the  ioil  is  fo  good,  that  molt  of  the  plants  bear  fruit  three  times 
a  veari  fo  that  with  feme  labour  in  cultivating  it,  and  flull  m 
managing  the  water,  they  render  the  country  exceeding  fertile  ; 
nor  i sphere  any  fort  of  fruit  or  grain,  but  what  they  gather  in 
eat  abundance;  befides  leveral  lorts  of  animals,  known  in 
'Europe,  and  which  are  here  in  plenty,  and  good  to  eat,  as  flags, 
hares^  coneys  and  the  like;  they  have  two  forts  of  deer,  unknown 
amongft  us, Y  they  lomewhat  referable  our  fheep  in  make  ;  the  fill 
fort  is  as  large  asa  calf  of  one  or  two  years  old;  its  head  i-  much 
like  that  of  a  flag;  and  its  horn?,  which  are  very  large,  like  thole 
of  a  ram  its  tail  and  hair  are  lpeckled,  and  Ihorter  than  a 
flag’s-  but  its  hoof  is  large,  round,  and  cleft  like  an  ox  s ;  their 
fic!h  is  very  tender  and  delicious;  the  other  fort  of  deer,  iom- 
rf which  are  white  and  others  black  differ  lels  from  our  Jeep  ; 
t uev  are  larser,  and  have  a  great  deal  more  wool,  which  is  \ly} 

gooyd,  and  eafy  to  be  fpun,  and  wrought ;  befides  *h,^ j^j^as 
they  have  lions,  wild-cats,  and  feveral  others  of  the  like  kind  « 
in  New  Spain :  As  for  fowls,  they  have  in  California ,  all  , 
kinds  of them  that  are -in  Mexico  and  New  Spam,  as 
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turtle  doves,  larks,  partridges  of  an  exquiiife  tafte,  and  in  greati 
numbers,  geefe,  ducks,  and  feveral  other  forts,  both  river  and 
fea-fowl:  The  fea  affords  great  plenty  of  very  goodfifh^  they 
catch  pilches,  anchovies,  and  tunnys,  which  lad  they  catch  on 
the  fhore  with  their  hands  3  whales  are  often  feen,  and  all  forts 
of  tortoiles  y  the  fhore  is  filled  with  heaps  of  fhells,  larger  than 
thole  of  mother  of  pearly  their  fait  is  not  from  the  lea,  but  from 
pits  5  it  is  as  bright  as  crylfal,  and  lo  hard,  that  they  are  often 
forced  to  break  it  with  hammers  5  it  is  a  very  good  commodity 
in  New  Spain ,  where  fait  is  fcarce ;  California  has  been  known 
near  thefe  two  centuries,  and  its  coafis  are  famous  for  the  pearl- 
fifhery :  F.  Picolo  does  not  doubt,  but  that  there  are  mines  to 
be  found  in  feveral  places,  if  they  were  fought  for  5  fince  the 
country  is  under  the  fame  degree,  with  the  provinces  of  Cinalao 
and  Sonora*  where  there  are  very  rich  ones:  Yet  t\w  Califor¬ 
nians  amidlt  all  this  plenty  and  riches  of  their  country,  content 
themfelves  with  the  bare  neceffaries  of  life  3  the  inland  parts  of 
the  country  are  very  populous,  efpecially  towards  the  north  $  and 
tho’  there  is  fcarce  a  town,  but  what  has  20,  30,  40,  or  50  fami¬ 
lies  in  it,  yet  they  have  no  houles,  but  defend  themfelves  from 
the  heat  of  the  fun  in  the  day-time,  under  the  iliades  of  trees, 
and  make  a  fort  of  roof,  of  their  leaves  and  branches,  agamft  the 
inclemency  of  the  nighty  in  winter  they  fhut  themfelves  up  in 
caves  in  the  earth  3  and  live  there  together  little  better  than  fb 
many  beads  ;  the  men  go  naked  5  they  wear  about  their  heads 
a  fine  linen  filter,  or  iort  of  net-work  3  and  about  their  necks, 
and  fometimes  about  their  arms,  for  ornament,  mother  of  pearl  in 
divers  figures,  very  finely  wrought,  and  prettily  intermixed  with 
little  round  fruits,  lomewhat  refembling  the  beads  of  a  chaplet  y 
they  have  no  other  arms  than  bows  and  arrows,  and  a  fort  of 
javelin,  which  they  always  carry  in  their  hand,  either  to  kill  their 
game,  or  defend  themfelves  from  their  enemies  3  for  their  towns 
often  make  war  on  each  other :  T  he  women  wear  from  their 
wafte  down  to  their  knees,  a  kind  of  apron  made  of  reeds,  very 
neatly  wrought  and  matted  together  3  they  cover  their  fhoulders 
with  the  fkins  of  beads,  and  like  the  men,  wear  about  their  heads 
a  curious  kind  of  net- work 3  they  have  likewife  neckl  aces  of 
mother  of  pearl,  mixed  with  the  (tones  of  (ome  fort  of  fruit,  and 
with  lea-fhells,  hanging  down  to  their  wade,  and  in  like  manner, 

•  bracelets  of  the  fame  :  I  he  common  imployment  of  both  men 
and  women  is  (pinning  3  tney  make  their  thread  of  long  plants, 
which  ferve  them  indead  of  hemp  or  dax  3  or  elfe  of  a  cotton- 
like  lubdance  round  m  the  iliell  oi  iome  forts  of  fruit  3  they 

make 
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nake  the  ornaments  above-mentioned,  of  the  finer  fort  of  thread, 
ind  fifhing-nets  and  lacks,  or  bags  for  feveral  ufes,  of  the  coarler 
brt  of  thread  3  moreover,  the  men  employ  themfelves  in  making 
lilhes  and  other  kitchen  utenfils,  of  various  fhapes  and  fizes,  of 
:ertain  plants,  whole  fibres  are  very  dole  and  thick  let  5  in  work¬ 
ing  which  they  are  very  well  llilled  3  the  fmaller  pieces  lerve  for 
Irmking  cups  3  the  larger  for  plates  and  difiies,  and  fometimes; 
for  umbrello’s  for  the  women  3  and  the  largeft  of  all  for  ballets  to 
gather  fruit  in,  and  fometimes  for  pans  and  bafons  to  drefs  their 
meat  in  3  but  they  take  care  to  keep  them  continually  moving, 
while  over  the  fire  3  for  fhould  the  fiame  catch  them,  they  arc 
loon  burnt. 

The  Californians  have  a  great  deal  of  vivacity,  and  are  natu¬ 
rally  addided  to  raillery  :  They  have  no  form  of  government, 
religion,  or  regular  worfhip  amongft  them  5  they  adore  the 
moon,  and  cut  their  hair  in  her  decreale,  in  honour  of  ^  their 
deity,  which  they  give  to  their  priefts,  who  employ  it  to  feveral 
lu perditions  ufes :  Every  family  make  laws  at  pleaiure,  which  is 
plainly  the  reafon,  that  they  are  fo  often  at  war  with  each 
other. 

The  Circulation  of  the  Blood  in  Fifhes  5  by  M.  Leewenhoeck. 

Phil.  Tranf.  0  319.  p.  250. 

M  Leewenhoeck  viewed  the  hearts  of  feveral  fifhes,  particu- 
.  larly  that  of  the  large  filver-eel,  whole  motion  lafted  near 
four  hours  after  it  was  extracted  out  of  the  body  of  the  fifh,  and 
the  rather  becaufe  that  motion  was  fo  regular  3  for  when  the 
blood  is  protruded  out  of  the  heart,  it  is  conveyed  with  the  fame 
velocity,  into  the  great  arteries,  which  in  that  cafe  would  be 
over-charged  with  the  great  quantity  of  bloody  but  the  blood 
thus  coming  from  the  heart,  is  forced  into  a  fmall  white  veflel, 
almoft  of  the  lhape  of  a  pear,  and  which  one  would  take  for  a 
kind  of  bladder,  one  orifice  was  united  to  the  great  artery,  and 
the  other  to  the  heart  3  in  the  latter  orifice  is  a  valve,  whole  ufe 
is  to  hinder  the  blood,  protruded  from  the  heart  into  the  afore- 
laid  veflel,  that  refembles  a  pear,  from  returning  again  into  it  3 
upon  cutting  it  acrofs,  he  obferved  that  its  infide  was  furnifhed 
with  a  great  number  of  fmall  particles,  which  in  a  great  mea- 
fure  filled  its  cavity  3  and  the  defign  of  thele  he  fuppofed  to  be, 
that  when  the  blood  is  protruded  into  the  ycfiel,  by  dilating  and 
contracting  itielf,  it  might  prelently  force  the  fame  into  the  great 
artery ;  when  the  blood  at  each  protrufion  came  from  the  heart 
into  this  veflel,  it  was  much  diftended,  and  then  again  imme¬ 
diately- 
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<3 lately  contracted,  that  it  might  in  this  manner  regularly  arid 
without  intermifflon,  protrude  the  blood  into  the  artery  5  for  it 
this  veffel  were  not  united  to  the  heart,  the  blood  could  not  be 
conveniently  conveyed  ihto  the  arteries,  becaule  the  arteries  couK 
not  dilate  themlelvesto  fuch  a  pitch  3  and  then  M.  Leewenhoeck 
iuopoles,  that  at  every  protrulion  of  the  blood  from  the  heart, 
there  would  be  a  flop  for  ibme  time  put  to  its  flowing  into  the 
arteries 3  whereas  in  this  cale,  the  blood  is  almoft  always  iun- 
njnor  with  an  ealy  and  conftant  courfe  3  tho’  at  every  protrufion 
it  muft  be  in  tome  meafure  quickened,  yet  he  fuppoles  to  intenh- 
bly,  as  that  no  body  can  obierve  or  feel  it :  M.  Leewenhoeck 
communicated  in  a  former  tfranfattion  lome  difeoveries  relating 
to  the  circulation  of  the  blood  in  eels 3  viz.  that  the  blood, 
comin^  out  of  a  great  many  imall  veflels  in  the  tail  of  an  eel,  is 
collected  into  one  larger  blood-veffel,  where  the  filh  bones  begin, 
and  where  the  blood  runs  thro’  a  valve  3  for  he  obierved,  that  the 
blood-veffel  was  not  only  moved  in  that  part,  where  the  valve  is, 
but  like wifo in  the  parts  about  it,  for  four  or  five  hairs  breadth  3 
from  whence  it  appeared,  that  at  every  protrufion  of  the  blood 
into  the  heart  thro'  the  valve,  the  blood  flood  ftill  about  an  m- 
ftant  of  time,  and  then  falling  thro’  the  valve,  ran  with  great 
velocity,  and  was  thickefl  juft  at  its  protrufion  ont  of  the  valve, 
butran  thinner  and  (tenderer  like  the  figure  of  a  pear*  and  the 
vein  that  received  this  protruded  blood,  was  not  entirely  filled 
therewith,  but  leemed  to  be  empty  as  it  were,  for  a  Imall  lpace, 
and  its  parts  contracted,  which  could  be  perceived  for  a  little 
time  3  and  farther  obferving  it,  he  faw  the  blood  run  (lowly  and 
ieifutely  along  the  lame  veflel.  . 

From  this  obiervation  M .  Leewenhoeck  imagined,  that  the 
fame  thing  happened  in  a  human  heart  3  viz.  that  there  is  a 
gentle,  and  flow  protrufion  of  the  blood  out  of  the  heart  into 
that  veflel  called  the  artery  3  and  confequently  that  there  is  no 
fuch  mptfon  there,  as  what  is  called  a  pulle,  and  which  is  felt  in 
the  extreme  parts  of  the  body  3  but  that  which  is  denominated  a 
pulfe  is  only  caufed  by  the  protrufion  of  the  blood,  thro’ the 
valves  that  are  in  the  veins;  for  he  never  obierved  any  violent  or 
fwife  protrufion  of  the  blood  into  the  arteries,  as  often  as  he  had^ 
viewed  its  circulation  3  and  tho*  the  blood,  by  the  contribution  ot 
the  heart,  be  fuddenly  and  haftily  protruded  out  of  it,  yet  it  is 
(lowly  conveyed  into  the  artery  3  whereas,  on  the  contrary,  it 
runs  into  the  heart  from  the  veins,  with  a  violent  and  lwift 
cour(e3  from  whence  it  happens,  as  he  luppoles,  that  the  remain¬ 
ing  part  of  the  blood  in  the  veins  being  unable  to  follow  with 
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fo  fwitt  a  motion,  is  violently,  and  per  fctltum  drawn  or  forced 
thro5  the  valves,  and  that  it  is  this  fort  of  motion  we  take  for 
pulles  in  the  arteries. 

In  order  to  latisfy  bimfeif  in  the  above-mentioned  obferva- 
tions,  he  viewed  leveral  times  that  fort  of  motion  in  his  arm* 
called  the  pulle,  at  a  time  when  his  body  was  without  motion, 
and  warm$  and  after  a  diligent  confideration  of  it,  he  judged 
that  that  motion,  which  we  perceive  in  the  blood-vefFel,  is  not 
derived  from  the  heart  to  the  hand,  but  e  contra ,  from  the  hand 
to  the  arm,  and  fo  to  the  heart  5  from  whence  he  concluded, 
that  as  in  the  tail  of  an  eel  there  are  no  valves  in  the  blood  vef- 
iels,  as  far  as  he  could  perceive,  and  that  a  great  many  fmall, 
blood-veffels  are  united,  as  it  were  in  that  part  where  the  fifh 
bones  begin,  and  foim  one  large  blood-veftef,  lb  there  the  firffc 
valve  is  5  in  the  fame  manner  in  human  bodies,  a  great  many 
fingle  blood-veffels  running  out  of  the  hand,  unite  in  the  arm, 
where  likewile  the  firft  valve  is,  thro’  which  the  blood  at  each 
protrufion  falls  into  the  heart,  and  that  is  what  we  call  the  pulles 
M.  Leewenboeck  oblerved  feveral  times  in  the  exceeding  fmall 
veins,  or  capillary  veffels,  a  little  riling  or  dwelling,  occafioned 
by  a  lirongcr  motion  of  the  blood  than  ordinary ;  which  he 
firmly  concludes,  does  only  proceed  from  the  ludden  motion  or 
running  of  the  blood  thro’  the  valves  $  he  aifo  obferved,  that  in 
ludden  frights,  and  otherwife,  one  feels  fuch  motions  at  the  ex¬ 
tremities  of  the  fingers,  juft  as  if  they  were  likewile  furnifhed 
with  valves,  thro’  which  the  blood  pafles  ;  but  thele  forts  of  mo¬ 
tion,  he  luppoles,  only  depend  on  that  quick  motion  of  the 
blood,  when  it  runs  thro’  the  valve  in  the  arm  by  the  hand,  and 
to  which  we  give  the  name  of  pulfe :  It  is  laid,  that  there 
are  valves  in  all  the  veins  of  the  body  j  but  M.  leewenhoeck. 
can  hardly  admit  that  aflertion  $  for  if  there  were  luch  in  thofe 
veins,  which  we  can  fee  with  our  naked  eyes  thro’  the  fkin  5  for 
inftance,  either  thole  of  the  hand  or  arm,  we.fhould  certainly, 
he  fuppofes,  dilcover  alfo  the  blood  running  thro’  thole  valves  5 
and  again,  if  there  are  valves  in  the  above-mentioned  veins  of 
the  arm  or  hand,  we  could  not  by  prefling  thole  veins  with  the 
finger,  drive  the  blood  back  again,  which  notwithftanditig  is 
often  done ;  Moreover,  if  there  were  valves  in  the  veins  that  lie 
in  the  fkin,  ex  poled  to  our  fight,  there  would  M.  Leewenboeck 
thinks,  a  great  many  inconveniercies  arile  therefrom  $  for  if  a 
blow,  cr  thruft  were  given  upon  that  part  where  the  valve  lies, 
the  blood  could  not  retire  back,  by  which  means  the  valve,  or 
even  the  vein  itfelf  might  burftj  whereas,  if  there  are  no  valves. 
You  V.  N°  5  "  X 
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the  blood  can  eaflly  retire  upwards,  or  downwards  in  the  veins  • 
as  in  fa£l,  we  oblerve  of  thofe  veins,  that  run  on  both  {ides  in 
the  tail-fins  of  an  eel,  which  do  not  unite  in  one  larger  vein, 
where  a  valve  is,  at  lead  as  far  as  he  could  trace  thofe  veins  with 
his  eyes. 

M.  Leewenhoeck  having  in  the  month  of  September  opened 
an  eel,  whole  diameters  or  thicknefs  was  about  an  inch  and  a 
half,  and  having  laid  open  the  heart,  he  could  not  difcover  that 
part  which  receives  the  blood  from  the  great  vein,  in  order  to 
convey  it  into  the  heart  ;  but  that  he  might  the  better  dilcover 
it,  he  procured  a  fmall  glafs  tube,  and  putting  it  into  the  great 
vein  at  a  little  didaneedrom  the  heart,  he  blew  as  much  air  into 
the  faid  vein,  as  might  take  up  the  {pace  of  about  half  a  pea  5 
this  air  paffed  thro’  the  great  vein  into  a  little  bladder  (fuch  as 
he  had  never  before  oblerved  thereabouts)  that  lay  on  the  fide  of 
the  heart  ;  and  no  fooner  was  the  air  got  into  that  bladder,  but 
it  firft  contra&ed,  and  then  dilated  itfelf,  as  it  were  fo  regularly, 
and  in  luch  a  manner,  that  when  the  heart  contraHed  itfelf  (juft 
as  if  it  were  going  to  protrude  its  blood)  the  aforefaid  little 
bladder  with  the  air  in  it  was  dilated,  and  continued  in  fuch  a 
motion  above  five  full  hours  together;  tho*  indeed,  in  the  Jail 
hour  it  was  10  faint,  that  one  could  but  juft  perceive  it;  and  as 
for  the  heart,  its  motion  was  difeontinued. 

He  moreover  caufed  a  pike-fil'h  to  be  brought  him  about  two 
foot  long,  and  opening  it  immediately,  whilft  it  was  in  its  full 
drength  of  life*  he  obierved  not  only  the  motion  of  the  heart, 
and  the  regular  motion  of  that  part,  which  receives  the  blood, 
and  conveys  it  into  the  heart,  but  likewiie  the  motion  of  that 
other  part,  which  receives  the  protruded  blood  from  the  heart, 
and  conveys  it  gently  into  the  arteries. 

Plate  IV .  Fig.  1.  ABCD  fbews  the  heart  of  a  pike ;  DEFA 
repreients  that  part,  into  which  the  blood  is  brought  from  the 
veins ;  and  C  D  G,  that  other  part  which  receives  the  blood  from 
the  hearty  to  convey  it  into  the  arteries :  Now,  when  the  heart 
receives  the  blood  conveyed  into  it,  it  dilates  itielt  into  its  ut- 
moft  roundnefs,  and  then  that  veffel  reprefented  by  ADEF 
does  at  that  very  inflant  collaple;  and  when  the  heart  has  dif- 
charged  itfelf  of  its  blood,  the  veflH  C  DG  is  didended  by  the 
fudden  pouring  in  thereof,  and  no  fooner  is  it  fo  dilated,  but  it 
contracts  again,  that  it  may  force  the  blood  into  the  arteries  :  In 
ih°u,  wnen  AD.EF  is  contracted,  and  throws  the  blood  into 
the  heart,  the  heart  is  dilated;  and  when  the  heart  is  contra&ed 
>by  the  djfcharge  of  the  blood,  CDG  is  dilated;  and  theie 
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three  feveral  motions  happen  in  lb  fhort  a  time,  and  are  per¬ 
formed  lo  regularly,  that  it  is  quire  lurprifingj  and  from  hence 
we  cannot  but  conclude,  that  luch  a  motion  as  this  could  not  be 
brought  about,  unlels  the  veflel  A  DEF  had  a  valve  at  A  D, 
where  it  is  joined  to  the  heart,  which  valve  is  to  prevent  the 
blood,  that  is  thrown  into  the  heart,  from  returning  again  the 
lame  way  ;  and  lb  likewile,  there  muft  neceflarily  be  another 
valve  at  C  D  to  hinder  the  blood  protruded  from  the  heart,  from 
flowing  back  again. 

Fig."  2 .  HI  KL  reprefents  the  heart  of  a  falmon,  in  which 
KLM  ihews  that  veffel  or  inftrument  that  was  reprefented  in 
the  former  figure  by  A  D  EF,  as  IN  O  reprelents  that  fhewn  in 
the  faid  figure  by  CD Gj  moreover,  in  Fig.  2.  the  inftrument 
ELM  is  reprelented  cut  open,  in  order  to  dilcover  with  the 
naked  eye,  the  finewy  parts,  and  their  branches  ;  all  which  ap¬ 
peared  as  in  Fig.  3.  PQJAST,  wherein  QJA  is  the  part  that 
was  joined  to  the  heart,  and  is  the  fame  that  in  Fig.  2.  was  re¬ 
prelented  by  KL;  in  the  faid  Fig.  3.  you  may  obierve,  how  the 
iinewy  parts  and  their  branches  run  from  QJA  to  T  ;  this  inftru¬ 
ment  or  veflel  is  very  loft  in  its  parts,  and  did  not  leem  to 

M.  Leewenboeck  to  be  very  ftrong. 

Fig.  4.  V  W  X  Y  is  that  veffel  difte&ed,  which  in  Fig.  2.  was 
reprelented  by  I  ON  5  and  this  veffel  is  exceeding  thick  and 
ftrong,  and  like  that  reprefented  by  Fig.  3.  being  furniflied  within 
with  ftrong  finewy  parts 5  that  when  the  parts  happen  to  be  dii~ 
tended  by  the  blood  poured  into  them,  they  may  be  able  Doth  in 
roundnefs  and  length  to  convey  the  blood  into  tne  arteries  ;  thele 
parts,  by  reafon  of  their  great  numbers,  could  not  be  delineated 
m  luch  a  manner  as  they  ought  to  be. 

From  the  whole  M.  Leewenboeck.  is  of  opinion,  that  the  heart 
protrudes  the  blood  gently  into  the  arteries,  and  that  the  blood 
which  flows  from  the  veins  into  the  heart,  caules  that  luddcn 
fnatching  or  revulflon,  called  the  pulle  ;  both  as  it  cannot  lo 
immediately  pafs  thro’  the  valves,  and  as  the  veins  in  that  place 
are  a  little  narrower ;  by  which  means  there  is  a  kind  of  flop, 
or  intermiflion  in  the  circulation  of  the  blood;  and  this  he  takes 
to  be  the  qaule  of  that  motion,  called  the  pulle. 
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all  in  one  body,  its  cavity  being  the  fame  with  the  others  ;  by 
which  means,  the  quantity  of  water  alcending  in  them,  is- aug¬ 
mented  from  the  fame  quantity  of  matter:  To  conclude,  there 
ieems  to  be  fueh  a  correlpondence  between  the  qualities,  or  difpo- 
fitions  of  one  and  the  other,  that  Mr.  Hctuksbee  lees  no  realon,, 
why  thefe  effects  Ihould  not  proceed  from  one  and  the  fame 
caule  ;  for  as  the  inner  furfaces  of  the  tubes  are  made  fmaller 
and  Imaller,  fb  the  power  of  their  atrra£lion  (as  is  vilible  by  the 
high  afeent  of  the  water  in  them)  is  greater  and  greater,  and  is; 
molt  demonftrable  by  the  experiments  of  the  planes  ;  for  their 
inner  area  being  always  the  lame,  lo  that  as  they  are  placed 
nearer  and  nearer  to  each  other,  the  cavity  or  fpace  between; 
them  becomes  lels  and  left,  and  conlequently,  the  dii proportions 
are  increaled,  whereby  the  power  ol  their  attraction  is  aug¬ 
mented. 

Exp.  4,  Mr.  Hauksbee  took  a  glaft-tube,  about  3  2  inches 
long,  and  its  bore  near  %  of  an  inch  5  this  he  filled  at  on^; 
end  with  afhes  finely  lifted,  after  firffc  tying  a  piece  of  linen  cloth 
at  the  other,  to  prevent  their  falling  out  5  he  llrongly  rammed 
down  each  (mail  portion  he  put  in,  with  a  rammer,  whole  balls; 
was  very  little  left  than  the  bore  of  the  tube;  by  which  means,  he 
crouded  the  afhes  as  dole  together,  as  pofiible;  when  the  tube 
was  full,  he  tied  over  that  extremity  a  l'mall  and  limber  bladder,, 
after  firft  expreffing  all  the  air  out  of  its  body,  iu  order  to  re¬ 
ceive  that  air,  which  he  expelled  would  be  forced  thro’  the  afhes, , 
upon  the  afeent  of  the  water  $  in  this  manner  Mr,  Hauksbee 
plunged  the  end  of  the  tube,  to  which  he  had  tied  the  linen, 
under  the  fur  face  of  water  in  a  glaft,  and  he  found  the  water  pre- 
fently  begin  toalcend  therein;  it  rofe  a  pretty  pace  at  firfl;  f6r 
in  1 6  minutes  time  it  afeended  near  an  inch  and  three  quarters $ 
but  as  it  role  higher,  its  progreft  became  (lower;  for  at  the  end 
of  24  hours,  the  water  had  attained  but  to  16  inches,  the  bladder 
at  the  top  being  near  half  filled  with  that  air,  which  had  defer¬ 
red  the  allies,  as  the  water  alcended  in  them  ;  at  the  lame  time 
he  found  the  upper  part  of  the  tube,  to  which  the  bladder  was 
tied,  cracked  round  about,  and  loon  after  it  dropped  off;  how¬ 
ever  he  had  the  defired  fatisfa£tion,  and  continuing  the  experi¬ 
ment,  he  found  at  the  end  of  24  hours  from  the  laffc  obfervation, 
that  the  water  had  afeended  in  the  allies  fix  inches  higher,  which 
was  very  dilcernible  by  the  change  of  colour  it  gave  then,  dif- 
tinfl  from  thofe  that  were  dry :  Again,  at  the  like  dillance  of 
time  from  the  laft  oblervation,  the  water  had  riien  four  inches 
and  a  half,  and  fomething  better:  On  the  fourth  day  at  the 
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nfual  time  of  obfervation,  it  afcended  three  inches  higher  j  and 
m  24  hours  more,  the  water  reached  within  half  &n  inch  of  the 
top,  having  afcended  two  inches  in  that  time  3  about  io  hours 
after,  it  compleatly  reached  the  extremity  of  the  tube :  Then  in 
order  to  find  what  quantity  of  water  the  afhes  had  absorbed,  he 
accurately  weighed  a  glafs  of  water,  part  of  which  tie  poured 
into  the  glafs,  wherein  the  tube  had  all  along  been  kept,  ’till  it 
reached  the  mark  the  furface  of  the  water  flood  at,  when  the  tube 
was  firft  plunged  therein,  and  he  found  the  quantity  equal  to  the 
weight  of  1792  grains,  which  is  nearly  the  bulk  of  7  cubical  in¬ 
ches,  the  capacity  of  the  whole  tube,  wherein  the  water  afcended, 
was  only  equal  to  about  13  cubical  inches:  Now  this  experiment 
leemed  furprifing  enough  to  Mr.  Hauksbee  t  from  the  following 
obiervations :  1  .That  the  water  not  only  alcended  in  the  afhes,  as 
it  did  between  the  above-mentioned  planes,  and  the  fmall  tubes, 
contrary  to  its  natural  gravitation,  but  with  fach  vigour,  as  to 
force  and  drive  away  pretty  ftrongly,  the  ’imprifoned  air,  con¬ 
tained  in  the  interfticcs  of  the  rammed  afhes.  2.  That  the  remo¬ 
val  of  this  imprifoned  air  could  not  be  performed,  without  a 
power  furmounting  its  refinance,  which  muff  be  great,  fince  upon 
endeavouring  to  force  air  thro’  the  body  of  the  afhes  oy  the 
flrength  of  his  breath,  when  the  tube  was  not  above  half  full,  it 
proved  uniucceisful,  not  but  that  he  believes,  if  the  fame  force  had 
been  continued  for  lome  time,  it  would  have  found  its  way  thro  * 
3.  That  the  water  afcends  faded  at  fird,  when  there  is  a  larger 
quantity  of  interdicial  air  to  remove,  than  when  the  column  of 
dry  afhes  becomes  fhorter,  by  the  higher  alcent  of  the  water 
therein.  4.  That  notwithflanding  the  tube  was  rammed  as  full 
as  poffible  with  afhes  $  yet  their  interdices  were  fo  many,  as  to 
receive  or  imbibe  another  body,  equal  in  bulk  to  above  half  the 
contents  of  the  whole.  5.  That  the  water  afcended,  not  only  in 
the  afhes  adjoining  to  the  inward  furface  of  the  tube,  but  equally 
in  its  whole  body,  as  Mr.  Hauksbee  found  upon  examination. 
6.  That  the  air  lodged  in  the  interdices  of  the  afhes,  was  pro¬ 
truded  thro*  them  as  the  water  afcended,  appeared  by  the  intu- 
melcence  of  the  bladder  3  and  notwithdandmg  the  accident  of 
the  bladder’s  falling  off,  Mr.  Hauksbee  concludes,  that^  its  quan-> 
city  mud  be  equal  to  the  like  bulk  of  water,  which  iupplied  its 
place. 

Mr.  Hauksbee  repeated  the  fame  experiment  in  Vacuo ,  in  a 
tube  much  about  the  diameter  of  the  other,  but  not  above  10 
inches  in  length 3  this  tube  being  filled  with  allies,  as  before, 
was  placed  in  Vacuo,  where  it  remained  feme  time,  that  the  air 

com 


168  MEMOIRS  of  the 

contained  in  the  alhes,  might  efcape  ;  then  plunging  the  lower, 
extremity  of  the  tube  under  fome  water,  he  found  as  he  expebled, 
that  the  water  role  falter  in  the  alhes  in  that  medium,  than  in 
common  air;  for  in  about  four  hour’s  time,  it  had  reached  its 
top;  which  plainly  (hews,  that  the  prefence  of  the  air  is  lo  far 
from  being  necelfary  in  the  produdlion  of  this  odd  phaenomenon, 
that  it  is  a  manifeft  impediment  thereto. 

Mr.  Hauksbee  procured  a  pair  of  marble  planes,  ground  as 
true  aspoffible;  thefe  joined  together,  dry,  and  without  any 
thing  between  them,  he  plunged  the.r  edge  about  f  of  an  inch 
under  the  furface  of  the  water,  continuing  in  it  tor  fome  minutes 
of  time ;  then  taking  them  out,  he  found,  that  he  could  not  eafily 
feparate  them,  without  Hiding  them  one  from  off  the  other ; 
which  when  he  had  done,  it  was  ealily  difcoverable  how  far  the 
water  had  made  its  way  between  them,  which  upon  divers  trials^ 
he  found  to  be  different;  but  at  all  times,  after  newly  rubbing 
over  the  planes  with  wood  allies,  the  water  would  afcend  higheft : 
Now  whether  the  firtall  dull  of  the  alhes,  adhering  to  the  planes, 
might  contribute  any  thing  towards  it,  or  whether  they  might 
clear  them  from  any  oily  or  vifoous  matter,  that  might  be  commu¬ 
nicated  to  them  from  handling  them,  Mr.  Hauksbee  could  not 
then  determine:  Afterwards,  betook  a  pair  of  round  brals  planes, 
and  ordered  them  as  above;  the  fucceis  was  the  fame  with  the 
former. 

Tho’  two  glafs  planes  mull  touch  each  other  in  a  great  many' 
parts,  yet  for  all  that,  and  notwithftanding  they  are  forcibly  held 
together ;  1  pints  of  wine,  or  oil  of  vitriol  will  infinuate  and 
afcend,  feemingly  in  an  entire  body,  between  all  their  contiguous 
parts. 

Mr.  Hauksbee  afterwards  obforved,  that  in  plunging  the  planes 
in  fpirits  of  wine,  oil  of  turpentine  and  common  oil,  all  thefe 
different  fluids  would  rife  between  them,  as  the  tinged  water,  only 
with  this  difference,  that  the  common  oil  role  very  fluggifhly, 
near  an  hour  riling  to  the  fame  height,  that  the  others  would  in 
lels  than  -§  a  minute ;  they  all  rofe  in  an  entire  body  from  fide  to 
flde  of  the  planes,  without  thole  interftices,  or  lpaces,  which 
generally  happen  on  the  afeent  of  water:  He  likewile  took  a  cou¬ 
ple  of  round  glais-planes,  and  laying  them  on  each  other,  without 
paper,  or  any  thing  elfe  to  keep  them  alunder,  in  this  manner  he 
plunged  one  edge  juft  under  the  lurface  of  the  tinged  liquor,  and 
he  found,  that  the  water  had  almoft  inftamly  reached  the  ex¬ 
tremities  of  the  planes  in  all  parts;  by  which  we  find,  that  the 
water  not  only  afeends  dire&Jy  upwards,  but  tuns  fidtways,  ob¬ 
liquely,  or  in  any  direction* 
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An  Experiment  on  the  different  Den  Cities  of  common  Water 
from  the  greateft  Degree  of  Heat  in  our  Climate ,  to  the 
freezing  ‘Point,  obferved  by  a  Thermometer  5  by  the  Same ; 
Phil  Tranf.  N°  319.  p.  267. 


MR .  Hanks  fee  caufed  a  quart  of  water  to  be  heated  near 
fcalding  hot,  and  then  putting  it  into  a  convenient  giafs 
with  his  thermometer,  the  Ipirits  focn  role  to  the  ball  at  top, 
where  they  remained  till  the  water  cooling,  cauled  them  to  del- 
cend  again  3  by  this  time  both  the  ipirits  in  the  thermometer,  and 
the  water  were  become  of  an  equal  temperature  3  and  when  the 
fpirits  had  defcended  to  1 30  degrees  above  the  freezing  point, 
Mr.  Hauksbee  began  his  obfervations,  as  follows,  he  weighed  a 
fmall  bottle  therein,  and  found  the  bulk  of  water  equal  thereto, 
in  that  itate,  to  be  574  grains  3  when  the  fpirits  had  defcended  to 
80  degrees  above  the  freezing  point,  the  bulk  of  water  equal  to 
the  bottle,  weighed  then  \  of  a  grainy  more  than  before  3  at  30 
degrees  above  the  freezing  point,  the  quantity  of  Water,  equal  to 
the  bulk  of  the  bottle,  was  again  increafed  about  |r  of  a  grain  3 
at  the  freezing  point,  it  (till  weighed  fomething  more  3  and  ill 
all  it  increafed  about  tvVo grains  from  120  degrees  above  the  freez¬ 
ing  point,  to  that  very  point  3  which  leemed  confiderable  to 
Mr.  Hauksbee ,  and  which  he  thinks  ought  to  be  taken  notice  of 
by  iuch  as  judge  of  a  mineral,  or  any  other  water  by  its  weight, 
when  they  have  not  an  opportunity  of  making  the  experiment  at 
the  fountain  head  3  for  there  Mr.  Hauksbee  fuppofes,  that  the 
water  is  in  all  lealons  at  the  fame  degree  of  temperature  *.  Now, 
according  to  this  experiment,  he  finds  that  water  is  condenfible 
by  cold,  one  twenty-eighth  part  of  the  whole,  from  the  greateft: 
degree  of  heat  in  this  climate  3  fuppoiing  then,  that  the  water  in 
the  lea  ihould  undergo  the  fame  alterations,  by  the  change  of  the 
different  leafons  (as  Mr.  Hauksbee  fees  no  reafon  but  it  muft  very 
nearly)  it  would  be  eafy  to  compute,  that  a  fnip  drawing  two  fa- 
thorns,  or  12  foot  water,  in  luch  weather,  as  is  uiideritood  by 
the  greateft  degree  of  heat,  would  draw  about  half  an  inch  leis 
from  the  greater  denfity  of  the  fluid,  when  reduced  to  the  above* 
mentioned  degree  of  cold,  and  confequently  would  fail  better  at 
that  time :  Since  water  then  is  capable  of  dilatation,  and  con- 
tradHon  by  heat  and  cold,  he  fees  tio  reaion,  why  the  fame  may 
not  be  performed  by  force,  notwithftanding  the  feveral  fruitielS 
attempts  hitherto  made 3  for  fince  the  conftituerit  parts  of  the 
fluid,  are  capable  of  being  removed  by  hear,  at  greater  diftances 
from  each  other,  and  become  more  cloiely  united  by  cold,  he 
Vo  mV.  5.  X  eon* 
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concludes,  that  there  muft  be  fome  body  contained  therein  of  an 
elaftic  quality,  and  which  therefore  muft  be  lubjed  to  the  laws 
of  that  body  3  that  is,  be  capable  of  compreftlon  by  force,  as  well 
as  become  more  denie  by  cold. 


An  Experiment  on  the  Weight  of  common  Water,  under  diffe¬ 
rent  Circumfiances  $  by  the  Same,  Phil.  Tranf.  K®  319. 
p.  2  6y. 

FIRST,  Mr.  Bauksbee  took  a  glafs  of  common  water,  and 
having  accurately  weighed  a  gifts  bottle  therein,  whole  bulk 
was  equal  to  the  bulk  of  5  75  grains  of  the  fame  fluid,  he  then 
caus’d  {orae  of  the  fame  water  to  be  boiled  over  the  Are,  after  which 
it  was  included  in  Vacuo ,  and  there  it  remained,  ’till  it  became  of 
the  fame  temperature,  as  to  coldnds,  with  common  water  3  thus, , 
he  endeavoured  as  much  as  poflible,  to  exhauft  all  the  air  out  of: 
the  water,  fuppofing,  that  in  that  Hate,  it  would  have  become 
more  denie,  than  when  he  fir  A  weighed  the  bottle  therein ;  but 
contrary  to  his  expedition,  he  found  that  the  bottle  had  juft  the 
fame  weight  in  it  as  before  5  which  ieems  to  confirm  the  impofli-- 
bility  of  comprefling  water  by  force,  into  a  lefler  ipace  than  it  na-  • 
rurally  pofieifes}  for,  if  upon  the  removal  of  iuch  a  quantity  of 
air  out  of  its  body,  the  parts  do  not  Aide  any  cloler  together, 
how  fhould  a  'weight  laid  upon  its  furface,  when  its  inrerftices 
leem  to  be  replete  with  air,  make  any  impreflion  therecn?  The 
body  forced  out  of  the  water,  by  the  above-mentioned  means. 
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r.  Banksbee  calls  air,  lince  for  any  thing  to  the  contrary,  that 
could  dilcovef ,  it  is  fubjecr  to  all  the  fame  laws  with  it ;  but 


that  the  water,  upon  its  abfcnce  Ihould  not  unite  more  clolcly 
than  before,  ieemed  very  furp riling ;  for  he  could  not  conceive 
w  hat  matter  muft  luppjy  the  vacuities,  lince  the  particles  of  water 
remain  at  the  lame  diftances,  as  if  the  air  had  not  been  exhaufted, , 
otherwife  the  water  muft  neceflarily  become  more  denfe :  But  to 
proceed,  Mr.  Bauksbee  heated  fome  water  about  blood-warm, 
and  weighing  his  bottle  therein,  he  found  the  bulk  of  w?ater, 
equal  to  the  bulk  of  the  bottle  w as  about  three  grains  Ids  than 
when  cold  5  which  fhews,  that  the  component  parts  of  w?ater 
arc  eaiily  lepa rated  by  heat,  and  the  matter  lodged  in  its  inter- 
ftices  capable  of  dilatation  3  then  he  took  that  water  he  had 
purged  of  all  its  air,  as  near  as  poflible,  and  gave  it  a  degree  of 
heat,  not  exceeding  luke-warm3  upon  weighing  the  above-men- 
rioned  bottle  therein,  he  found,  that  tho’  the  heat  it  had  received, 
was  very  inconsiderable,  yet  the  bulk  of  the  water  in  that  ftate, 
equal  to  that  of  the  bottle,  was  now  dimini  Hied  two  grains  3 

"which 
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which  plainly  {hews,  that  notwithftanding  the  water  contained 
no  air,  that  he  could  diicover,  yet  there  feemed  to  be  a  matter 
latent  therein,  capable  of  intumelcence. 

Of  the  Nature  and  ‘Properties  of  Sound;  by  S. Guido  Gran- 
dio,  Hhil.  Tranf.  N°  319.  p.  270.  Pranflated  from  the 
Eatin. 

THE  A  rchbifhop  of  Armagh^  Phil .  bfranf.  K°  156.  com¬ 
pares  hearing  with  viiion ;  and  as  the  latter  is  divided 
into  direCt,  re  Refled,  and  refraCted  viiion,  lb  in  like  manner,  he 
divides  the  former  into  three  parts,  and  confiders  not  only  direct 
and  reflected  (which  have  been  long  known)  but  alio  refraCfed 
founds;  for,  as  he  obferved,  that  former  ages  had  in  a  great  mea~ 
fure  perfeflfd  the  doftrine  of  vifion,  by  optic,  catoptric,  and  diop¬ 
tric  inventions,  fo  likewife  he  did  not  doubt,  but  that  the  dodtrine 
of  founds,  both  with  refpedt  to  the  objeCt,  and  medium,  or  or- 
gan,  might  be  brought  to  perfection  by  acauftic,  catacauil'ic  and 
diacaultic,  or  (he  denominates  them  both  ways)  by  phonic,  cata- 
phonic,  and  diaphonic  inftruments ;  and  for  that  end  he  lays 
down  fome  problems,  which  he  not  only  exhibits  without  any 
demonflration,  but  without  any  conftrudtion :  let  the  bare  com¬ 
panion  between  optics  and  acaidtics,  does  not  feem  fufbcient  to  ex¬ 
plain  the  latter,  especially  as  they  differ  in  io  many  relpeCis  5  for 
light  is  always  propagated  in  right  lines,  found  every  way,  and 
in  curve  lines  $  and  notwithftanding  the  interpofition  of  any  o- 
paque  body,  becomes  feniible ;  and  even  what  the  Archbifhop  lay s 
down  about  the  diffuflon  of  found,  plainly  /hews  the  difference 
between  that  and  the  propagation  of  light;  for  he  fays  that  found 
glides  with  eafe  and  great  iwifrnds  along  walls,  or  very  Imooth 
arches,  of  an  elliptic  or  cycloidal,  rather  than  circular  form,  and 
is  alio  more  itrongly  conveyed  along  the  left  lurface  of  water, 
which  yields  to  thole  fonorous  tremors,  whereby  the  air  is  undu¬ 
lated:  As  to  the  elliplis,  this  only  is  demonffrated  from  catop¬ 
trics,  that  rays  of  light  proceeding  from  one  of  its  foci  I),  Plate  V. 

5-  and  falling  on  the  elliptic  curve  ABC,  fhall  after  reflec¬ 
tion  be  coReded  in  the  other  focus  E;  but  if  the  rays  proceed 
from  any  other  point,  belides  the  foci,  they  will  no  longer  meet 
in  one  point,  but  be  reflected  in  ilnh  a  manner,  as  to  form,  by 
their  contaCis  the  cauftic  curve  F /;  io  that  Zhou  Id  the  eye  be 
pofited  above  its  convexity,  would  receive  one  or  two  reflected 
rays,  and  no  mere ;  but  iuuated  in  the  curve  itfelft  lome  of  the 
nearefl:  rays  would  fall  upon  it,  and  within  its  concavity  it  would 
have  none  at  all  fefleCted  to  it :  As  to  the  cycloid,  the  famous. 

Y  a  '  f  Ber- 
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Bernoulli  demonftrates  in  Affi*  Lipfitf  A.D.  i691 >  that  if  $ 
ray  of  light  fhould  pafs  thro*  mediums,  whole  denfities  in  every 
point  lKould  vary  in  the  lubduplicate  ratio  of  their  heights,  it 
frould  be  contiuually  refra&ed  in  fuch  a  manner,  as  to  form  a 
cycloid ;  but  S.  Grandio  does  not  fee,  what  the  figure  of  a  cycloid 
would  contribute  to  the  more  eaiy  propagation  of  light,  either  by 
reflection,  or  a  direCt  propulfion  thro*  the  fame  medium  $  for  this 
curve -has  no  foci  at  all,  fo  that  it  cannot  colled!  rays  in  any  point, 
but  the  rays  remedied  therefrom  form  irregular  curves  $  excepting, 
that  when  the  rays  P  M  and  QJN,.  Fig.  6.  parallel  to  the  axis; 
K I;,  fall  on  the  cycloid  E  M  K  N  H,  then  the  cauftic  formed  by 
the.  contad!  of  the  reflected  rays  M  R,  N  S,  would  confilt  of  two’ 
cycloids  E  R  L,  H  S  L,  generated  by  a  circle  of  half  the  dia¬ 
meter,  and  exhibit  the  greateft  number  of  reflected  says  about  L, 
the  termination  of  both,  and  the  middle  ot  the  bale  of  the  re¬ 
flecting  cycloid  $  but  in  tbele  as  well  as  in  other  cauftics  relulting; 
from  any  pofition  of  the  luminous  point  and  the  rays,  the  fame; 
observations  hold,  as  were  faid  above,  to  agree  to  cauftics  formed: 
by  the  ellipfis  :  As  to  the  plane  fuperficies  of  water,  it  is  manifeft, 
that  the  rays  of  light  pals  thro5  it,  either  altogether  refraCted,  orr 
regularly  reflected  towards  the  oppofite  parts,  in  the  fame  manner 
as"  from/ the  fuperficies  of  folid  cryftal}  fo  far  are  they  from 
moving  with  cafe  and  expedition  along  the  furface  of  water,  as5 
founds  are  faid  to  do  $  nay,  it  may  be  doubted,  whether; 
the  beft  polifhed  mirrours  would  contribute  lb  much  to  the 
reflection  of  found,  as  of  light,  feeing  an  echo  is  more  frequently 
reflected  from  the  roughed:  recedes  of  caves,  from  delart  vallies, 
and  ruinous  edifices,  rather  than  from  the  fmootheft  and  belt 
plaiftered  walls. 

Here  S.  Grandio  attempts  to  explain,  or  rather  guels  at  the 
meaning  of  the  Archbifhpp’s  acauftic  or  phonical  fphere,  after 
firffc  quoting  his  words : 

1  Jhall  here  add ,  fays  the  Archbifhop,  a  femi- plane  of  an 
acaujticor  phonical  fphere ,  Fig.  7.  as  an  attempt  to  explain  the , 
-great  principle  in  this  fierce,  which  is  the  progrejjion  oj 
founds  j  you  are  to  conceive  this  rude  fe mi -plane,  as  parellel  to 
the  horizon  •  for  if  it  be  perpendicular  thereto,  1  fuppofe,  the 
upper  extremity  will  be  no  longer  circular ,  but  hyperbolical ,  ana 
the  lower  part  of  it  fuited  to  a  great  circle  of  the  earth  5  fc 
that  the  whole  phonical  fphere ,  if  1  may  fo  call  it,  will  bt 
&  fold  hyperbola,  ‘f  unding  upon  a  concave  fpherical  bafe .  _ 

S.  Grandio  inftead  of  this  Icheme,  lubftitutes  another,  Fig.  8;: 
let  C  G  F  E  be  the  globe  of  the  earth,  and  let  a  found  be  produced 
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in  a  point  of  its  fuperficies,  as  C  ;  this  will  be  propagated  every 
5v ay  thro’  the  earth  itfeff,  as  well  as  thro’  the  air ;  la  that  at  the 
time  it  reaches,  either  really  (tho’  perhaps  infenfibly)  or  at  lead 
(were  it  Itronger)  would  reach  upon  its  diffufion  thro’  the  air,  a 
great  circle  of  the  earth,  deferibed  from  the  pole  C,  viz.  the  pe¬ 
riphery  GBE,  it  would  fill  up  a  certain  fpace,  according  to  the 
different  facility  of  its  paffage,  not  quite  ipherical,  but  unequally 
extended,  and  circumfcribed  by  the  perimeter  of  the  hyperbola  GL 
AKE,  delcribed  about  the  axis  C  AO  perpendicular  to  the  fonorous 
body  C,  nay,  defined  by  the  luperficies  of  the  hyperbolic  colloid, 
generated  by  the  rotation  of  the  hyperbola  ALG  roundits  axis; 
therefore  the  whole  phonical  fphere,  thro’  which  found  is  propa¬ 
gated  in  a  given  time,  will  be  the  folid  fpace  comprehended  by 
the  hyperbolic  conoid  G  A  E  B,  infilling  on  GB  E  a  great  circle 
of  the  earth,  and  terminated  below  by  the  concave  hemifpherical 
fuperficies  G  C  E  B ;  which  fpace  £ut  any  where  by  a  plane  pa¬ 
rallel  to  the  horizon,  will  give  the  lemi -circle  L  IK,  luch  as  the 
Archbifhop’s  figure  reprelents,  and  which  he  calls  a  femi-plane; 
becaule  it  exhibits  only  one  half,  the  other  half  not  appearing, 
as  lying  beyond  the  verfical  hyperbola,  which  divides  in  two  the 
phonical  fphere  thro5  its  axis;  but  the  Archbifhop  neither  intima¬ 
ting  the  Ipecies  of  the  hyperbola,  nor  the  principles  on  which  this 
dodrine  is  founded,  S.  Grandio  propoles  to  find,  by  the  inrerfe 
method  of  inyeftigation,  the  following  particulars.  j,  Thro*9 
what  lines  lonorous  tremors  mull  be  diffuled  lb  as  to  be  expanded 
in  a  given  time  into  fuch  an  hyperbola.  2.  The  variation 
of  denfity  to  be  fuppoled  at  different  heights  of  the  air,  to 
give  found  a  dire&ion  (fuppofing  the  common  law  of  re¬ 
fraction  of  light)  in  thole  lines;  and  3.  The  law  of  refra&ion,. 
which  fonorous  tremors  forming  fuch  curves,  do  obierve,  fuppo¬ 
fing  the  variation  of  the  denfity  of  the  air,  as  molt  philolophers 
and  mathematicians  allow,  and  as  is  conlonant  to  experiments, 
to  be  in  the  reciprocal  ratio  of  the  weight  of  the  incumbent  at- 
moiphere :  For  which  let  us-confidcr,  that  the  fonorous  body  C 
Pl.V.  Fi.  1.  communicates  its  tremors  every  way,  in  the  dire&ions 
C  Cm ,  C  h  ;  or  at  lead  in  the  dire&ion  of  the  lines,  wherein  the 
Impulle  was  given  the  body  upon  its  restitution,  repelling  the 
air,  and  protruding  it  by  frequent  ofcilJations,  whereby  it  undu¬ 
lates,  and  is  ioljicited  to  a  tremulous  motion  in  the  lame  direc¬ 
tion  ;  let  therefore,  thele  tremors  be  fuppoled  in  any  the  lead 
ijpace  of  time  to  reach  the  points  nmh,  and  from  thence  after 
any  given  time  to  be  propagated  together,  the  firffc  tremor  to  the 
point  N,  the  lecond  to  M,  and  the  third  to  H ;  and  again  after 

any 
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any  other  given  time  to  be  propagated  together,  the  firft  to  G 
the  fecond  to  L,  and  the  third  to  A  ;  now  he  denominates  cha; 
lines  CtfNOG,Ctf?ML,C#HA,  in  which  each  tremor  is  iuc- 
ceffively  diffufed  the  fonorous  rays  5  and  the  lines  nmh>  NM 
H,  GLA,  which  the  above  ionorous  rays,  and  all  the  other 
intermediate  fynchronal  rays  reach  in  any  given  time  at  once, 
the  Ionorous  waves  5  and  indeed  it  is  plain,  that  in  a  mediufm 
entirely  uniform,  when  the  cauie  ceafes,  that  diverts  the  Ionorous 
tremors  from  their  direction  into  this  or  the  other  courfe,  the  fo- 
Jiorous  rays  always  proceed  in  right  lines,  or  move  directly  the 
ihorteli  way  from  one  point  to  another,  and  form  waves  entirely 
circular,  and  concentrical  to  the  ionorous  body  5  becaule,  wheni 
they  find  no  greater  difficulty  in  their  paffage  in  one  place,  tham 
in  another,  they  will  reach  equal  diftances  in  any  given  time  5, 
and  each  ray  will  interlefl  its  wave  perpendicularly,  and  each 
wave  be  concentrical,  and  fimilar,  as  appears  from  the  elements : 
But  in  a  medium  of  a  difform  denfity,  as  our  air,  in  which  it 
varies  according  to  its  different  altitude  (for  here  wc  do  not  now 
conhder  the  viciffitudes  of  heat,  cold,  moiflure,  and  drynefs, 
which  cannot  be  reduced  to  any  certain  law)  the  ray  CH  A  alone 
palling  perpendicularly  thro’  all  the  Lamella ,  or  fuperficies  of 
air,  concentrical  to  the  earth,  will  be  unrefrabted,  and  proceed  in 
a  right  line;  whilft  the  other  rays  impinging  obliquely  on  the 
fame  luperficies,  will  be  continually  ’refracted  in  each  point,  and 
inflected  into  the  curves  C m  M L,  C«NG;  and  according  to 
the  various  faciliry  of  their  paffage,  be  propagated  in  any  given 
time  to  different  diflances;  wherefore,  the  points  A  LG,  or 
H  M  N,  which  the  found  emitted  in  the  dire£f  ion  of  any  ray 
fhall  reach  in  the  fame  time,  will  be  unequally  diftant  from  the 
fonorous  body  C;  and  therefore,  the  waves  A  LG,  HMN, 
hmn,  will  by  no  means  be  concentric  circles  to  the  fonorous  body, 
but  curves  of  another  kind,  which  yet  mult  be  Iimilar  to  each 
other,  and  fimikrly  pofited ;  wherefore,  if  in  the  Archbiffiop’s 
hypothelis,  the  extreme  wave  A  LG,  touching  the  outmoft  con-  .j 
fines  of  the  terraqaeous  globe,  be  an  hyperbola,  all  the  other  in¬ 
termediate  waves  HMN,  hmn,  mult  alio  be  fimilar  hyperbo- 
las,  and  fimilarly  pofited;  and  tho’  deferibed  from  different 
vertexes  Afte,  yet  from  the  fame  center  to  the  fame  axis,  and 
tinder  iimilar  figures  of  the  latus  reBum  &  tranfverfum  5  for 
whatever  reafon  proves,  on  account  of  the  fimultaneous  appulfe 
of  found  to  the  points  A  LG,  in  the  fynchronal  rays  CH  A, 
CML,  CNG,  that  A  LG  becomes  a  curve  of  foch  a  kind, 
fiippofe  an  hyperbola  5  the  very  fame  reafon  will,  on  the  fame 

prim 
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principles  evince,  that  alfo,  on  account  of  the  fimultaneous  ap- 
pulie  of  iound  to  the  points  H  M  N,  along  the  lynchronal  rays 
C.#H,  C«M,  C«N,  the  wave  HMN  will  become  a  curve  of 
the  lame  kind  ;  viz.  in  this  cafe,  a  fimilar  and  fimilarly  pofited 
hyperbola,  as  is  evident  5  and  moreover  it  is  plain,  that  the  fc- 
norous  rays  C  H  A,  C  M  L,  C  N  G  fhould  always  interle&  thofe 
iimilar  waves  A  LG,  HMN,  hmn,  perpendicularly,  or  a  t 
right  angles,  as  is  the  cafe  in  circular  waves  $  as  Huygens  demon- 
itrates  of  the  waves  of  light  in  p.  44.  of  the  French  edition  of 
his  treatiie  on  light  $  therefore,  the  inveftigation  of  the  path, 
along  which  the  lbnorous  rays,  according  to  the  Archbi/hop’s 
hypothecs,  are  propagated,  is  reduced  to  this  purely  geometrical 
problem  5  viz.  to  find  the  nature  of  thofe  curves  that  inter fe£t 
perpendicularly  any  fimilar  hyperbola's,  and  fimilarly  described 
from  the  fame  center ,  and  about  the  fame  axis. 

Let  the  fimilar  hyperbola’s  A  L  G,  H  M  N,  h  mny  Fig.  2.  and 
other  innumerable  intermediate  hyperbola’s,  be  fimilarly  pofited 
or  below,  having  the  lame  common  center  O,  and 
delcribed  about  the  lame  axis  O  A  H,  whole  conjugate  is  O 
thro  the  point  C  •  draw  the  curve  Cm  ML,  or  Cn  N  G,  inter- 
iecting  all  the  given  hyperbola’s  perpendicularly  5  and  thro’  the 
given  point  C  defcribe  between  the  aflymptotes  O  A,  O  S,  the 
hyperbola  Cm  ML  of  liich  a  nature,  that  putting  the  ratio  of 
the  Latus  trarfiverfum  of  the  former  hyperbola’s  A  L  H  M, 
w-C  ^-j^us  reffium  of  the  fame,  equal  to  the  ratio  of  t  to  r- 
and  fuppofing  the  powers  of  the  ordinates  LQ  be  nominated  from 
^F°.n£.nLf^°  ^  reciprocally  proportional  to  the  powers  of 
xhzAojctjftf  OQj  from  the  center  denominated  from  the  exponent 

f5  that  is,  putting  O  Qj=  x,  and  QL=jy5  f0  that  yr~Lt$ 

Dr  drawing ,  any  other  ordinate  m  /,  M  I,  fo  that  the  ratio  0/ the 
li  tances  OO,  OI,  from  the  center,  be  reciprocally  as  the  multi- 
plicate  of  the  ratio  of  the  applicates  I M,  Q_L,  as  the  fraffion 

~  is  multiple  of  unity  *  this  I  Jay  reJolves  the  queJfion  3  for 


thawing  the  tangent  L  P  of  any  hyperbola  A  L,  in  a  point, 
*here  it  is  interfered  by  the  curve  CML,  as  aHb  SLR  the 
angeiit  of  the  hyperbola  CML  in  the  fame  point,  it  is  plain 
rom  what  S.  Grandio  has  /hewn  in  his  demon flration  of  the 
theorems  of  Huygens  Cap.  7.  N°  9.  that  N  O  will  be  to  O  R  as 
he  exponent  of  the  power  of  the  diJiances  OQ,  to  the  expo- 

lent  of  the  power  of  the  ordinates  Q  L,  that  is,  as  t  is  to  r 
?ut  as  t  to  Tji  n  *-1'“  r— —  —  ^  ^  • 


e.  as  the  Latus  tranfverfm  js  to  the  Latus  rec- - 
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turn-,  fo  (by  the  37-  T.ib.  Conic.)  is  the  refiarigle  O  P  fti  trie 
fouare  qL  ;  therefore,  as  OQ_to  Q_R,  or  affuming  the  com¬ 
mon  altitude  QP,  as  the  reclangle  O  QP  to  the  reftang  e  P  Q_ 
R  •  fo  the  reflangle  O  QP  to  the  fquare  QL>  which  will  there¬ 
to  the  redlangle  PQR  5  wherefore,  the  angle  PL 


R  will  be  a  right  angle  5  whence,  the  curve  C  M  L  will  meef  the 
hyperbola  ALG  perpendicularly  in  the  point  L  5  and  in  the 
lame  manner,  it  may  be  demonftrated  perpendicular  to  other  hy¬ 
perbola^  H M N,  hmn,  in  the  points  Mm;  in  which  it  inter- 

ik&s  them,  Q.E.D.  /  ,  .  ,  , 

Hence  we  may  conclude,  i .  That  if  the  Hyperbola,  deteiitiiii- 

ins  the  Archbiiliop’s  phonical  fphere,  viz.  ALG,  and  other : 
fimilar  concentric  hyperbola’s  HMN,  hmtt-,  be  equilateral,  then,, 
becaule  of  the  equality  of  the  Lam  rettnm  & .  tranfoerfum 
t  and  r,  the  hyperbola  CML  will  be  the  ^Apollonian hyperbola, , 
and  likewife  equilateral  $  for  its  above-mentioned  equation  will 


be  transformed  into  this  5  viz'.  y  —  where  the  ratio  of  the 

& 

ordinates  will  be  limply  reciprocal  of  the  ratio  of  the  diftanees 
from  the  center^  wherefore,  both  tfie  fonorous  rays  and  ibnorous 
waves  would,  according  to  this  hypothecs,  be  hyperbola  s  of  the 
lame  kind,  only  differently  pofited  5  and  Sir  Ifaac^  Newton  in 
his  optics  lib,  3.  Obf.  10.  p.  2^7.  Ihews  that  rays  of  light  paffinga 
a-crois  the  edges  of  two  knives  in  a  darkened  room,  are  likewile 
infkbled  into  hyperbolic  fringes,  as  CML  j  of  which  ^Pheno¬ 
menon  could  a  phyfical  realon  be  affigrsed,  the  fame  might  pofli- 
bly  convince  that,  according  to  the  Archbifhop’s  hypothecs,  the 
rays  of  found  are  likewile  hyperbolical.  2.  It  is  to  be  obferved, 
that  if  many  fuch  curves,  or  hyperbolic  rays,  as  m  M  L,  n 
K  G,  &c.  be  delcribed,  interieding  the  hyperbolic  waves  A  L 
G,  HMN,  &c,  perpendicularly,  they  cannot  meet  exadly  in 
one  point  C,  tho’  they  may  approach  nearer  and  nearer  towards 
C,  and  arrive  to  a  diitance  Ids  than  any  given  distance  $  where¬ 
fore,  thde  hyperbolic  rays  are  to  be  luppoied  to  proceed  from  a  1 
corpulcle  C  ot  fome  extension,  and  not  from  ibme  mathematical 
point,  which  is  very  proper ;  for  found  is  produced  from  the 
collifion  of  bodies,  and  not  from  the  tremor  of  one  {ingle  ma¬ 
thematical  point 5  nay,  fince  all  the  waves,  propagated  from  the 
Ibnorous  body,  Ihould  as  we  have  fhewn  above,  be  fimilar  hy¬ 
perbola’s,  it  is  proper  to  conceive  the  fonorous  body  C  as  a  very 
minute  fibril,  frequently  vibrating,  and  whole  fmaildt,  and  as  it 
were,  initial  wave  2,  3, 4,  is  almoft  infinitely  fmall,  and  really  hy¬ 
perbolical,  or  rather  the  phyfical  Apex  of  Lome  hyperbola  5  lb 
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that  the  ofcilktory  fibril  of  the  fonorous  body  C»  whild  druck 
upon,  is  by  the  force  of  percuffion  driven  from  its  diretd  fitua- 
tion  2  C  4  into  the  concave  pofition  2,5,45  and  then  again  re¬ 
do  red  by  the  force  of  a  very  drong  ekdicity  and  its  own  tendon, 
it  1  wells  into  the  convex  hyperbola  2,3,45  and  thus  vibrating  al¬ 
ternately  it  expands  its  tremors  into  hyperbolic  waves,  always 
fimilar  to  the  initial  waves  2,3,4  and  2,5,4  both  upwards  and 
downwards,  and  in  a  free  medium  5  but  fhould  the  fibril  happen 
to  be  impeded  by  the  interpofition  of  the  earth  C  E,  whofe 
center  is  T*  it  may  propagate  its  hyperbolic  waves  only  upwards, 
and  defcribe  the  phonical  fphere  deviled  by  the  Archbifhop, 
whole  inferior  part  is  interrupted,  and  defined  by  the  terredrial 
hemifphere  5  but  fhould  the  dodrine  of  F.  Pardies ,  in  the  8 id 
article  of  his  datics,  hold  true;  viz.  that  extended  drings  do  by 
their  own  weight  really  affume  an  hyperbolic  figure,  fuch  as  2,5,4* 
whofe  center  is  the  fame  with  that  or  the  earth,  it  is  plain,  that 
this  would  confirm  our  author’s  hypothefis  5  for  hence  a  realbn 
might  be  afiigned,  why  hny  fibril  of  the  fonorous  body  C,  whild 
follicited  to  harmonica!  vibrations,  would  expand  itfelf  into  the 
hyperbola  2,5,4,  having  its  center  in  the  center  of  the  earth  T, 
and  in  like  manner  fhell  into  another  hyperbola  2,3,4  equal 
thereto,  and  from  thence  diffufe  its  tremor  into  other  larger  hy¬ 
perbola’s,  all  whole  center  would  be  O,  equally  diftant  from  the 
fonorous  body  C,  as  this  lad  itfelf  is  didant  from  the  center  of 
the  earth  5  wherefore  the  didance  CO,  equal  to  the  femi-dia- 
meter  of  the  earth,  would  determine  the  boundaries,  beyond 
which  no  fonorous  wave  could  be  propagated ,  and  no  found  be 
heard;  and  the  line  OS,  as  being  the  adymptote  of  any  number 
of  hyperbolic  rays,  wherein  found  is  conveyed,  would  conditute 
the  limits  of  thole  happy  regions,  wherein  we  may  philofophize 
lecurely  and  without  interruption:  But  that  none  may  contemn 
this  fpeculation,  becaufe  any  fibril  of  a  fonorous  body,  as  being 
eery  fhort  and  greatly  didended,  fhould  ahvays  leerh  ro  continue 
in  the  dreight  pofition  2  C4,  and  never  be  infleded  into  the 
:oncaveor  convex  hyperbola’s  2,5,4,  2,3,4,  it  is  further  to  becoh- 
fidered,  that  the  greater  the  axes  of  hyperbola’s  are,  the  more 
hey  are  enlarged,  and  the  nearer  they  approach  to  a  right  line  5 
herefore,  on  account  of  the  vad  didance  of  the  centers  T,  or 
1),  as  the  lines,  which  falling  bodies  ddcribe,  tho’  tending  to¬ 
wards  the  center  T,  are  taken  for  parallel  lines,  and  the  arch  of 
m  horizontal  circle  confounded  with  its  tangent  5  fo  in  like  man- 
ler  theie  initial  hyperbola’s  2,5,4,  2,?, 4  may  be  fa  id  almod  to 
:oincide  with  the  right  line  2  C45  whence,  the  incurvation  of 
Vo l.  V*  5  Z 
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the  vibrating  fibrils  in  a  fonorous  body  is  not  fenfible,  nor  doe£ 
the  fpecies  of  the  hyperbolic  waves  dilcover  itfelf,  till  being  di¬ 
lated  into  a  larger  ipace  GLALG  they  approach  nearer  their 
center :  Yet  Hill  i/isto  be  obferved,  that  from  theie  principles 
it  would  follow,  that  lound  could  not  be  diffufed  laterally,  be¬ 
yond  the  ipace  comprehended  by  the  extreme  hyperbolic  rays 
2,9,8,g,  to  which  the  right  lines  T2,T4  would  be  tangents, , 

drawn  from  the  center  of  the  earth  thro’  the  extremities  of  the 
vibrating  fibre  5  and,  indeed,  the  tremors  of  that  fibre  would 
not  be  propagated  in  any  other  diredion,  than  in  the  lines  Ta, 
T4,  and  other  intermediate  lines,  comprehended  by  the  an¬ 
gle  2  T4,  and  corresponding  to  each  particle  of  the  fame  fibre  5 
therefore,  the  fpace  without  the  faid  hyperbola’s  2,9,8  g*  4>7>6g, 
would  have  no  harmonica!  tremors,  nor  according  to  the  Arch- 
bi/hop  could  the  phonical  Iphere  be  extended  to  the  entire  hemi- 
fpbere  of  the  earth  $  therefore,  no  one  fingle  fibril  of  a  lbnorous 
body  can  ever  really  vibrate,  but  it  mull  alio  atfed,  and  in  like 
manner  folicite  to  harmonical  tremors  other  fibres,  with  which  it 
is  conceded,  and  between  which  it  lies  diftended,  which  again 
mini  afifed  others  5  juft  as  the  tenle.  firing  of  amuftcal  inftrument, 
does  evidently  communicate  its  tremors  or  vibrations  to  the  wood, 
to  which  it  is  faftened  $  therefore,  upon  ftriking  the  fibre  of  a 
fonorous  body,  the  harmonic  ofcillatrons  are  transfuied  into  other 
bodies,  with  which  it  is  either  mediately  or  immediately  connec¬ 
ted  5  tho’  they  being  always  more  and  more  weakened,  and  at 
length  becoming  interjfible,  are  farther  and  farther  diffuied  over 
the  fuperficies  of  the  terreftrial  hemifphere,  as  appears  upon  ap¬ 
plying  the  ear  to  the  ground,  or  hearing  great  founds  at  a  confide- 
ruble  di  fiance  $  therefore,  other  lbnorous  hyperbolic  rays,  proceed 
alio  from  other  places,  whereby  the  Archbifhop’s  phonical  iphere 
may  be  fufficiently  filled. 

S.  Grandio  proceeds  to  the  lecond  query,  and  gives  a  more 
general  lolution  thereof 5  iuppoie  any  ray,  either  of  light  or 
found,  N  n  G,  changed  by  its  continual  refraction,  into  any  curves 
the  queftion  is,  to  tend  by  what  law  the  denfity  of  the  medium  at 
different  heights,  muft  be  fuppoied  to  be  varied,  that  fuppofing 
the  fignof  refradion  to  be  always  proportional  to  the  dehfity  of 
the  refrading  medium,  that  ray  may  be  formed  into  the  curve 
fought. 

Let  N  r/G  be  the  axis  of  the  curve,  which  the  refraded  ray 
delcnbes ;  let  CO  be  a  right-line,  in  which  taking  any  point  C, 
delcribe  with  any  radius  C  L  the  quadrant  of  a  circle  L  P/>,  and 
drawing  any  where  a  tangent  N  R,«r,  to  the  refraded  ray, 

*  from 
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from  C  draw  a  radius  parallel  to  the  tangent,  and  meeting  the 
quadrant  in  P,  and  drawing  PF  parallel  to  rhe  axis,  let  it  meet 
the  ordinate  N  Q,  perpendicular  to  the  axis,  in  rhe  point  F-  the 
curve  F/F,  formed  hence,  exprefies  by  its  ordinates  F  Q_,  fq} 
the  denfities  of  the  medium,  at  different  heights  3  for  C  P  bein'* 
parallel  to  R  N,  the  angle  PCB  will  be  equal  to  the  angle  which 
the  refracte|l  ray  N  n  forms  with  the  perpendicular  in  the  point  N  5 
and  therefore,  BP,  or  F will  always  be  the  line  of  refradion* 
talcing  CP  for  the  whole  fine 5  wherefore,  fuppofing  this  law  of 
refradion,  viz.  that  the  fine  of  refradion  is  proportional  to  the 
denfity  of  the  medium,  the  lame  F  Q  will  exprds  the  denfity  of 
the  medium,  at  the  height  Q  or  N,  a  point  equally  high,  thro* 
which  the  ray  pafies.  QL..  &  -D* 

i  j 

In  S.Grandio's  problem  where  Q^Nrz— -  3  bec&ufe 
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and  fuppofing,  that  the  by- 
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perbolic  wave  is  equilateral,  ana  conlequeqtly  the  ray  a  fimilar 
equilateral  hyperbola,  jy  —  —  becaufe  t~~  1,  Z  will  ben: 


V  X  ^ut  became,  lo°da  M.  Hermanmts •  in  A3.  Ziff. 

1706,  and  Dr.  Gregory  in  his  AJlronom.  Lib.  5,  demonftrate, 
that  the  curve,  which  determines  the  degrees  of  the  denfity  of  the 
air,  is  the  logarithmic  j  ib  that  the  heights  OQ,  oq,  or  X  are 
the  logarithms  of  the  exponents  of  the  denfity  of  the  air  in  the 
points  Qj  j  it  is  plain  that  the  curvature  N  G,  of  the  continually 
refraded  ray  is  deicribed  by  luch  a  law,  as  that  the  co-fines 


of  incidence,  and  refradion,  railed  to  the  power— L_  haveara- 

?  ""i  "*  ^ 

tio  compounded  of  the  ratio  of  the  right  fines,  railed  to  the  like 
power,  and  of  the  ratio  of  the  logarithms  .of  the  denfities:  More-* 
over,  tho’  we  Ihould  allow,  that  the  common  law  of  the  refradion 
of  light  gives  the  fines  of  incidence  and  refradion,  proportional 
to  the  denfities  ol  the  medium’s,  yet  that  proportion  may  not  pof> 
fibly  be  fo  exad,  feeing  the  ratio  of  the  fines  in  the  refradion 

Z  z  out 
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out  of  air  into  glafs,  is  nearly  fefquialteral,  and  air  upwards  of 
iooo  times  more  rare  than  glalsj  but  when  geometricians  found 
that  the  fine  of  refraflion  became  greater,  in  paffing  into  another 
medium,  according  to  the  greater  facility  with  which  light  pe¬ 
netrates  rhat  medium  in  the  common  hypothecs,  or  according  to 
the  greater  difficulty,  in  the  hypothecs  of  j Des  Cartes  j  who,  on 
the  contrary  fuppofes,  that  light  lufters  a  greater  refraction  on  ac¬ 
count  of  the  greater  difficulty,  in  a  rarer,  than  a  denier  medium, 
(as  heavy  bodies,  becaule  of  the  greater  difficulty  in  penetrating 
denier  bodies,  are  more  refra&ed  in  thgle,  by  receding  from  the 
perpendicular)  and  that  both  laws  agree  in  this  $  w*.  that  ac¬ 
cording  to  the  greater  rarity  of  the  medium,  the  greater  would  be 
the  refra&ion  $  hence  it  came  to  prevail,  that  the  lines  were  laid 
to  be  proportional,  not  to  the  facility  or  difficulty  of  their  paflage, 
one  or  other  of  which  is  called  into  queftion  by  fome,  but  to  the 
rarity  of  the  medium,  in  which  all  agree,  tho’  the  true  propor¬ 
tion  does  not  entirely  anfwer  thereto  in  the  fame  geometrical 
ratio;  therefore,  whenever  mention  is  made  of  denfity  or  rarity, 
perhaps  the  facility  of  paffage  in  the  common  hypothecs  and 
difficulty  in  the  Carte  fan ,  might  be  fubftituted  for  it,  excepting 
where  it  is  laid,  that  the  rarity  varied  by  the  weight  of  the  in¬ 
cumbent  air,  anlwers  to  the  heights,  as  numbers  to  their  loga¬ 
rithms,  which  is  ftridly  true. 

An  Account  of  Roman  Antiquities  found  in  Yorkshire  $  and  a 
Storm  of  Thunder ,  Lightning  and  Rain  ;  by  Mr .  Ralph 
Thoresby.  Phil.  Trani.  N°  359-  p.  2.89. 

ON E  of  the  Roman  monuments,  found  at  Adel  locum  was 
evidently  an  altar,  having  the  ‘Difcus  or  hearth  very  plain 
on  the  top 5  another  tho*  exadly  made  in  the  fhape  of  an  altar  in 
all  other  relpeds,  yet  wanted  the  T)i feus  or  Lanx  on  the  top,  and 
Mr.  Thoresby  never  law  any  without  one  ;  and  it  ieerned  too 
jfmall  (being  but  18  inches  high  and  6  broad)  for  a  commemora¬ 
tive  monument  j  the  three  rolls,  or  wreaths  on  the  top,  were  lb 
entire,  that  it  was  plain,  that  there  never  was  any  thing  elie 
wrought  thereon :  Now,  whether  any  or  the  Roman  Area,  or 
Alt  art  a ,  were  made  without  a  Difcus,  or  hearth,  Mr.  Thoresby 
could  not  determine. 

On  the  5th  of  Auguft,  1708,  Mr.  Thoresby ,  being  at  the 
Spaw9  at  Harrow;  gate,  near  Knar e Trough,  where  having  a 
ipa cions  profpedi  on  the  open  forth,  he  observed  the  motion  of 
the  clouds  and  {form,  which  began  in  the  weft,  wheeled  about, 
by  the  north  and  eaft,  to  the  fouth  5  when  night  drew  on,  there 
appeared  dreadful  lightning,  the  intermiffion  between,  the  Hallies 
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being  very  (mail,  and  the  claps  of  thunder  very  loud  5  the  lightning 
burnt  down  a  barn  near  Scarbrough  5  near  ‘ Pately-bridge ,  about 
fix  miles  from  Ripley  .,  one  Thomas  Horner  and  others,  flying 
from  the  violence  of  the  rain,  which  leemed  rather  to  fall  in 
ipouts  than  drops,  took  fhel ter  in  a  neighbouring  barn  5  from 
whence,  after  leveral  dreadful  thunder-claps,  they  were  expelled 
by  the  bolt,  as  they  termed  it,  but  really  the  lightning}  which 
finged  the  hair  of  the  laid  T'bomctS  Horner ,  threw  another  perlbn 
ba  ckwards,  who  was  climbing  up  the  hay-mow,,  left  a  fulphureous 
flench  behind  it,  and  at  length,  burnt  down  the  barn  and  hay; 
The  inundation  was  furprifing,  it  tore  up  much  of  the  road,  and 
flreer,  from  the- church  of  ‘Beverly  to  the  bridge,  and  dug  pits  in 
iome  places  leveral  yards  deep,  threw  down  part  of  a  barn  and  lia¬ 
ble,  and  rufhed  into  mod  of  the  houfes  in  the  town}  in  fbme  the 
water  was  as  high  as  the  foies  of  the  windows,  and  blocked  up  the 
door  of  one  houle  with  gravel,  almod  to  the  very  top}  feveral 
perlons  were  in  imminent  danger,  but  there  was  only  one  woman 
drowned  }  fhe  was  hurried  away  by  the  violence  of  the  dream* 
and  not  found  till  the  fourth  day  after  ;  it  removed  a  large  oak 
feveral  yards  off,  bore  down  the  mod  part  of  four  wooden 
bridges,  and  left  at  the  end  of  the  large  done  bridge,  or  within 
about  ico  yards  thereof,  as  much  gravel,  ££>c.  as  was  computed 
at  above  1000  cart-loads }  in  another  place,  it  left  a  great  quantity 
of  dones  and  gravel  :  This  feems  very  remarkable,  became  effec- 
ted  by  the  rain  alone }  for  notwithdanding  all  this  inundation, 
the  river  Nidd  kept  within  its  channel. 

Microfcopical  Oblervations  on  the  Palates  of  Oxen,  &c.  by 
Leewenhoeck.  Phil.  Tranf.  N°  320.  p-  294. 

MLeewenhocck  took  a  cow  or  ox’s  head,  and  cut  out  the 
•  roof  or  palate,  clofe  to  the  throat,  whild  warm,  and 
fqueezing  it  gently,  he  could  perceive,  iinall,  round,  protuberant 
and  trani parent  drops,  iflue  out  of  leveral  parts  thereof}  and 
fqueezing  it  a  little  harder  dill,  there  enfued  a  yellowifh  liquor  - 
He  took  the  uppermod  fkin  of  the  laid  part,  and  viewing  it  thro’ 
a  microfcope,  he  obferved,  that  upon  mod  of  the  places  from 
which  the  aforelaid  liquor  proceeded,  there  was  a  round  ring  or 
circle,  fomewhatof  a  darker  colour  than  the  fkin,  or  membrane 
that  lay  next  it;  he  could  likewife  perceive  fmall  holes,  or  orifices 
in  lome  of  the  laid  places,  from  which  the  liquor  came,  and  thefe 
moid  places  were  not  all  at  equal  didances  from  each  other:  From 
thefe  difeoveries  he  began  toconfider,  whether  the  contracted  parts 
(which  he  had  oblerved  in  the  membrane,  after  it  was  flipped  off) 

from 
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from  whence  the  liquor  proceeded,  were  not  valves,  thro  which  it 
was  conveyed  into  the  mouth,  but  none  of  it  admitted  to  return 
the  lame  way:  He  moreover  discovered  in  tiie  laid  Ikin,  or  mem¬ 
brane,  a  vail  number  of  exceeding  imall  protuberances,  that 
Hood  elder  to  each  other,  than  the  hair  upon  a  man  s  head  5  he 
likewife  obferved  in  the  uppermoft  thin  pellicle,  holes  lb  very 
imall,  that  they  almoft  efcaped  his  light,  tho’  he  viewed  them 
thro5-  a  microscope  j  for,  notwithttanding  the  Ikin  appears  to  the 
naked  eye  very  fmooth,  and  polilhed,  yet  he  could  difeover  ie- 
veral  parts  of  it  cverfpread  with  protuberant  particles,  which  far 
exceeded  the  above-mentioned  particles  in  krgenels  5  he  judged 
them  to  be  thipker  at  the  root  than  a  hog’s  brittle,,  and  about  the 
diameter  of  the  fame  in  height  j  when  theie  laft  protuberant 
part  cles  were  divefted  of  the  Ikin  that  lay  upon  them,  he  could 
perceive  each  of  them  armed  with  pointed  particles  5.  upon  view¬ 
ing  the  rough  Ikin  that  lay  under  the  thin  ikin,  he  like  wile  per¬ 
ceived  therein  (lender  fibres,  or  brittles  of  a  darkilh  colour,  that 
patted  ftrait  thro5  the  fatd  Ikin,  corresponding  with  the  imall 
protuberances  and  little  orifices,  he  had  dilcovered  in  the  upper- 
moft  Ikin:  From  this  oblervation,  he  imagined  that  the  laft 
mentioned  orifices,  and  the  little  fibres  in  the  thick  rough  parr, 
were  thole  oblong  particles  that  receive  the  juices?  and  alio  pro¬ 
duce  that  ienlation,  called  tafte  5  afterwards,  he  viewed  thole 
parts,  that  lie  under  the  thick  rough  part,  and  in  Ibme  places 
they  appeared  to  be  nothing  other  than  yellow  and  white  glands, 
about  the  bignefs  of  a  coarle  grain  of  fand  5  and  each  of  theie 
glandulous  bodies  confided  of  a  great  number  of  imaller  par¬ 
ticles,  with  each  of  them  a  different  figure,  and  lying  involved 
as  it  were,  in  each  other,  and  about  the  bignels  of  the  particles 
of  fat  j  and  indeed,  one  would  be  apt  to  take  them  for  fuch  $  but 
when  they  were  differed  to  dry,  they  were  lo  ihrunk  up,  that 
one  could  hardly  dilcover  any  of  their  parts  5  but  upon  moiften- 
ing  them  again,  they  relumed  their  former  figure  5  whereby 
M.  Leewenboeck  was  convinced,  that  they  vyere  not  particles  of 
tat  -  and  between  the  faid  parts  there  ran  a  great  number  of  vef 
ids,  which  he  did  not  take  for  hlood-vettels  5  and  alfo,  each 
gland  feemed  to  be  lurrounded  with  a  membrane  5  the  uppermoft 
skin  was  covered  with  a  very  thin  membrane,  which  was  not 
very  cloiely  united  thereto  $  and  this  membrane  he  luppoies,  is 
what  is  eafiiy  leparated  from  the  ikin  that  lies  under  it,  by  tho 
hot  or  iharp  moitture  $  he  often  feparated  the  fecond  ikin, 
wherein  the  above-mentioned  valves  were,  from  that  rough  part, 
snat  lies  under  it,  which  may  alio  be  called  a  fkin,  and  which  in 
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fomo  places  was  about  fix  times  as  thick  as  the  uppermoft  Osin* 
and  he  as  often  obferved,  that  the  Osin  which  he  ieparated,  did 
not  only  always  remain  fattened  to  the  valves *  but  likewile  part 
of  the  veflels,  to  which  the  valves  were  united,  remained  feveral 
times  fattened  thereto  and  theie  veflels  run  into  the  figure  of  a 
tap,  or  funnel,  that  is  become  narrower  inwards. 

Plate  V.  Fig.  4.  A  BCD  reprelents  thro’  a  microfcope  a 
ima“  particle  of  the  above-mentioned  membrane,  in  which  the 
round  protuberant  particles  are  oppofed  to  the  fight  5  EE  allb 
reprelents  the  aforelaid  valves,  which  are  feldom  lb  dole,  as  here 
(hewn*  and  he  feveral  times  difcoveredin  the  middle,  that  is,  in 
the  dark  part  of  them,  an  orifice,  which  he  judged  to  come  by 
chance,  and  which  as  entirely  fhut  up,  when  there  are  no  juices 
conveyed  out  of  them:  He  alio  difcovered  feveral  long,  (lender, 
P?*ritecl  particles,  which  he  took  to  be  rooted,  or  planted  in 
the  Ikin,  with  a  pointed  extremity,  and  that  theie  produced  the 
above-mentioned  protuberances  5  and  tho’  he  did  not  perceive 
quite  fo  many  of  thefe  long  particles,  as  he  did  of  the  protube¬ 
rances,  yet  he  concluded,  that  the  long  particles  were  at  firtt  as 
numerous  as  the  other  $  but  that  a  great  many  of  them,  in  lep£- 
rating  the  ikin,  might  have  remained  flicking  therein,  as  has 
ohen  happened  to  him  in  operations  of  the  fame  nature : '  He  af¬ 
terwards  obferved,  that  when  he  difle&ed  the  Ikin,  in  which  the 
arorciaid  oblong  pointed  particles  were  fheathed,  the  faid  par¬ 
ticles  were  united  to  the  parts  that  lay  under  them,  and  there 
twice  as  thick  as  at  their  upper  extremity,  and  as  near  as  he 
could  meafure  them  by  his  eye,  as  long  as  four  times  the  dia- 

^air  onc,s  ^ead :  Now,  as  theie  pointed  parts, 
which  were  fixed  in  the  aforefaid  protuberances,  were  oppoled  to 
the  light  with  the  points  uppermoft,  he  could  not  eafijy  make 
any  oblervation  on  them  *  wherefore,  he  cut  off  one  of  the  (len¬ 
der  particles  from  the  rett,  reprelented  as  it  appeared  thro*  a 
microfcope  by  Fig.  5.  F  GH  1 5  of  which  F  G  ihews  the  under- 
molt  part,  which  is  the  (ocket  as  it  were,  of  the  pointed  parts, 
and  IH  the  laid  pointed  parrs. 

When  he  had  Ieparated  the  (kin  of  another  ox’s  roof  or  pa¬ 
late,  and  cut  it  thro5  into  very  thin  parts,  he  obferved  a  great 
many  little  holes,  and  many  more  parts,  that  were  flopped  up, 
wherein  the  long  pointed  particles  remained  flicking*  whereupon* 
he  cut  it  a-crofl,  and  obferved,  that  the  aioreiaid  pointed  particles 
flood  (o  thick  by  each  other,  that  there  was  not  the  breadth  of  a 
hair  between  them:  Having  obferved  that  the  roof  of  the  laid 

was  cloiely  united  to  the  bone,  that  lay  under  it,  he  examined 
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the  external  part  of  that  bone,  and  with  wonder  diicovered 
therein  io  many  pores,  or  holes,  as  Hood  clofer  to  each  other, 
than  the  hair  of  one’s  head  5  however*  he  perceived  a  great 
many  of  them  fo  clofeiy  Ihut  up,  that  he  could  di  cover  no  aper¬ 
ture 'in  them  5  and  the  larged  of  thofe  pores  (which  were  but  few 
in  number)  were  as  big  as  the  diameter  of  the  hair  or  onc^s  heads 
and  in  one  of  them  there  alio  feemed  to  be  a  blood-vefiel. 

M.  Leewenhoeck ,  examining  the  inner  parts  of  the  noftrils  of 
a  cow,  or  ox,  obierved  that  each  fide  of  the  mouth  (which  may, 
be  called  the  lips)  was  furniihed  with  a  great  many  pointed  par- 
tides,  that  were  very  thick  in  the  inner  fkin,  and  being  round, 
ran  into  a  very  (lender  point  5  he  alio  made  his  obfervations  upon 
the  fkin  of  leveral  of  the  laid  parts,  which  were  very  drongly 
united  to  the  parts  that  lay  under  them,  and  he  found  that  one 
of  thofe  parts  that  lay  within,  confided  of  a  great  many  pointed 
particles,  much  thicker  and  longer,  than  thole  he  had  dilcovered 
an  the  inner  parts  of  the  tongue  of  an  ox,  or  hog.  ^ 

Fig.  6,  KLMN  represents  as  it  appeared  to  the  naked  eye, 
a  very  lmall  particle  of  the  above-mentioned  parts,  only  that  it 
is  not  fo  thick,  and  large  as  it  fhould  be,  its  parts  having^ been 
dried  and  flirunk  up,  and  befides,  it  was  of  the  imailelt  ilze  of 
any  he  had  difie£ied< 

Fig.  7.  OPQJIST  reprefents  a  very  fmall  piece  of  the 
above-mentioned  panicle,  dripped  of  its  lecond  fkin,  and  in 
which  fome  of  the  pointed  parts  were  Handing  out,  but  mod  of 
them  lay  dole  upon  the  laid  particle:  he  obierved,  that  that 
pointed  part,  reprefented  by  S,  Hood  out  farther  than  the  reft, 
and  that  it  confided  of  feveral  long  particles  united  together,  the 
longed  of  which  Hood  out  beyond  the  red,  and  ran  into  fuch 
fharp  points,  that  they  appeared  thro’  the  microlcope,  as  the 
point  of  the  lmall eft  needie  does  to  the  naked  eye  5  and  the  rea- 
jbn  why  we  cannot  always  fee  thele  fliarp  pointed  particles  is,  as 
M.  Leewenboeck  fuppoies,  becaufe  they  are  fo  united  to  the  two 
Ikins,  with  which  they  are  covered  as  it  were,  that  they  cannot 
be  leparated  therefrom,  without  leaving  fume  particles  flicking 
in  one  part  or  other ;  he  likewiie  obierved  fome  particles,  whole 
extremities  confided  of  four  didinfi  points  of  equal  length:  In 
fome  of  thole  fharp  pointed  particles,  as  reprefented  in  the  la  ft 
figure  by  Q^and  R  he  could  very  plainly  lee,  that  each  of  them 
confifted  of  three  long  particles,  and  that  in  the  middle  the 
longed  ;  from  whence  he  coniidered,  whether  each  of  thofe  long 
particles  confided  of  other  long  particles,  which  on  account  of 
their  exceeding  fmallnefs,  might  efcape  his  fight ;  M-  Leewen- 
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hoeck  found,  that  the  thinneft  part  of  an  ox’s  tongue  confifts  of 
bony  particles,  and  that  in  tbofe  parts,  there  is  no  tafte  3  now  we 
know,  that  an  ox  in  chewing  his  food,  does  not  only  grind  it,  by 
opening  and  (hutting  his  mouth,  but  by  the  continual  morion  of 
the  lower  [jaw,  from  the  left  to  the  right  tide,  turns  it  over  the 
hindermofl  teeth,  by  which  the  food  is  ftill  more  broken,  and 
ground,  than  it  could  be  by  the  direff  opening  and  (hutting  of 
the  mouth,  as  aforefaid^  now  if  we  iuppofe  that  by  the  above- 
mentioned  motion,  the  food  is  conveyed  amongft  the  various 
parts,  a  (mail  particle  of  which  has  been  repreiented  by  KLM 
N  Fig.  do  and  that  thole  parts,  by  the  motion  of  the  mouth, 
cauie  luch  a  prefling,  or  kneading  of  the  particles  of  the  food 
lying  amongft  them  5  the  (aid  food  is  inflnuated,  as  it  were  into 
the  parts,  and  by  this  means  a  ftronger  lenlation  of  tafte  pro¬ 
duced  in  chewing  it  again,  than  the  tongue  felt  at  firft  3  and 
thus,  what  is  wanting  in  the  tongue  to  relilh  the  tafte,  is  doubly 
compenlated  to  it,  by  thole  parts  in  the  fide  of  the  mouth :  He 
dlfcovered  a  vaft  many  lmaller  pointed  particles  lying  in  the  (kin 
between  the  greater  particles,  and  faftened  in  the  lower*  parts, 
and  as  clofe  to  each  other  as  the  hair  of  one’s  head  3  the  points 
of  chele  feemed  to  him  to  be  moftly  obtufe  5  afterwards,  he  ob- 
ierved,  that  a  great  many  of  them  were  thick,  dole  at  the  root, 
and  that  their  uppermoft  part  was  thrice  as  (lender  as  the  lower- 
moft  3  from  which  dilcovery  he  concluded,  that  they  were  all  of 
them  of  luch  a  figure,  and  that  in  ieparating  them  from  the 
lkin,  moft  of  the  llender  parts  were  broken  off,  and  left  flicking 
therein  5  and  when  he  traced  them  into  the  under  parts,  he  found 
that  they  were  thrice  as  long,  as  where  they  had  lain  in  the  (kin, 
that  was  taken  off  3  and  where  they  terminated  in  a  great  num¬ 
ber  of  very  fmall  veflels,  they  were  alfo  about  four  times  as 
thick,  as  where  they  were  fixed  in  the  (kin:  M ,  leewen hoeck 
thought,  that  as  he  luppofes  the  faid  particles  to  be  endued  with? 
a  little  of  the  juices  of  the  food,  which  we  call  tafte,  whether 
each  of  thole  particles  might  not  imbibe  a  fmall  quantity  of  thole 
juices,  and  convey  them  fo  far,  till  they  arrived  at  the  exceeding 
fmall  and  (lender  blood-veffels,  called  the  veins  3  and  whether 
rhefe  juices  are  filtrated  or  (trained,  as  it  were  thro’  the  coats  of 
the  veins,  and  (b  conveyed  to  the  heart,  and  thus  the  body  re¬ 
ceives  a  little  nourifhment  from  the  mouth  3  now  it  each  of  thole 
particles  in  the  mouth  fliould  in  the  (pace  of  an  hour  derive 
down  to  the  body  no  more  than  the  thouiandth  part  of  a  very 
(mail  drop  of  the  mice  of  that  food,  which  the  ox  eats  or  chews, 
Vol.  V.  5  A  a  what 
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what  a  vaft  quantity  of  nourifhment  muft  the  body  receive  from 
the  mouth  in  any  trail  of  time. 


An  Experiment  of  the  freezing  of  common  Water,  and  Water 
exhaufted  of  Air 3  by  Mr.  Francis  Hauksbee.  Phil.  Tranf. 

:  is0 


320. 


p.  302. 


MR.  Hauksbee  procured  a  couple  of  glares,  of  the  figure 
of  that  in  Plate  V.  Fig.  8.  both  which  when  filled  with 


the  different  waters  to  a  determinate  height,  fuppofing  at  a  a  he 
conveyed  into  the  freezing  mixture  (which  was  nothing  elie  but 
a  competition  of  lnow,  and  bay-falt  powdered  pretty  fine)  where 
they  did  not  remain  above  three  or  four  minutes  of  time,  before 
the  congelation  began  in  each  of  them  3  which  was  very  dilcer- 
nible,  by  the  afeent  of  the  water  in  their  refpeilive  tubes,  above 
their  fir  ft  height  a  a 3  and  in  about  an  hour’s  time,  it  had  aft 
cended  in  that  glafs,  which  contained  the  water  exhaufted  of  air, 
at  leaft  fix  inches  3  but  in  the  other  glafs,  which  contained  the 
common  water,  not  fo  much  by  an  inch  and- upwards  3  there  was 
a  difparity  in  the  contents  of  the  two  glaftes,  the  laft  mentioned 
being  Ids  by  §  than  the  other,  which  contained  not  full  four 
ounces  3  it  was  obfervable,  that  whilft  the  glafles  remained  in 
the  frigorific  mixture,  Imall  bubbles  of  air  continually  afcendcd 
in  that” filled 'with  common  water,  but  not  the  leaft  fign  of  any 
fuch  appearance  in  the  other:  After  taking  them  out  of  the 
above-mentioned  mixture  (which  was  better  than  an  hour  from  1 
their  firft  putting  in)  he  poured  from  them  the  uncongealed  wa¬ 
ter,  which  gave  him  an  opportunity  of  difcovering  the  various 
figures,  into  which  the  ice  had  fhot  itlelf  3  that  glafs,  which  con¬ 
tained  the  water  exhaufted  of  air,  appeared  all  over  its  fides,  and 
upper  part,  to  the  very  neck  bb ,  of  divers  figures,  much  re-- 
fembling  thole  of  lalts 3  the  bottom  part  cc  was  feemingly  folid,, 
botwhinfh,  as  if  it  was  interfperled  with  very  minute  vacuities,  but 
not  like  thole  cavities,  which  are  very  obfervable  in  the  freezing  ofj 
common  water  3  and  what  was  very  remarkable  was,  that  they 
appeared  in  great  numbers  at  the  bottom  of  the  other  glafs,  of 
an  oblong  figure,  feemingly  pointing  from  the  circumference  all 
around  to  the  center  3  there  were  none  of  thole  abovementioned 
fak-like  figures  on  the  fides  of  this,  as  on  thole  of  the  other, 
but  it  was  almoft  clear  of  any  ice  laving  towards  the  upper  part 
near  the  neck,  where  a  little  had  faftened  itlelf  with  thole  ob¬ 
long  bubbles,  pointing  from  that  part  downwards,  and  inclining 
to  the  center:  From  all  which  Mr,  Hauksbee  concluded,  that  the 
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ice  produced  from  the  water  exhaufled  of  air,  was  equally  aug¬ 
mented  in  its  bulk,  in  proportion  to  the  quantity  of  water,  from 
which  it  was  produced,  as  that  which  proceeded  from  the  con¬ 
gealed  common  water  $  for  had  the  glafles  been  of  equal  contents, 
he  fees  no  reaibn  to  doubt,  why  the  water  fhould  not  have  been 
equally  frozen  in  both,  and  the  afcent  of  the  unfrozen  part 
thereof  have  been  much  the  lame  in  their  /hanks ;  but  if  there 
be  any  difference,  the  water  purged  of  air  leems  to  claim  the 
eaflefl  difpofition  to  be  frozen  :  Mr.  Hauksbee  exhaufled  the  wa¬ 
ter  of  its  air  in  the  following  manner. 

-After  flrft  boiling  it  well  over  the  fire,  he  afterwards  included 
it  in  Vacuo.,  where  it  remained  in  that  flate  till  it  was  cold  5  then 
taking  it  out,  he  prelently  proceeded  to  the  experiment  5  which 
fucceeded  alike  on  two  feveral  trials. 

An  Experiment  of  the  freezing  of  common  Water,  tinged  with 
a  Liquor  fatd  to  be  extracted  from  Shell-lac  3  by  the  Same . 
Phil.  Trani;  N°  320.  p.  304. 

THIS  liquor  is  a  very  deep  red,  and  a  fmall  quantity  of  it 
will  tinge  20  times  as  much  common  water,  of  a  very 
good  fanguine  colour,  hardly  tranlparent ;  he  found  that  this  li¬ 
quor,  extracted  from  lac,  would  not  freeze  3  for  during  the 
coldeft  weather,  it  retained  its  fluidity,  and  when  mixed  with 
water,  and  expoled  to  freeze,  the  water  would  loon  be  congealed, 
and  fo  much  of  it  as  underwent  the  change,  appear  of  a  fine  but 
pale  tranlparent  red,  the  body  of  the  colour  retiring  into  the 
middle  in  the  form  of  a  a  reprefented  Plate  V.  Fig.  9.  and  entirely 
opaque  5  and  when  no  more  of  the  mixed  liquor  would  freeze, 
he  took  the  ice  out  of  the  glais,  by  juft  warming  its  lides  by  a 
Are  5  and  pricking  the  dark  part  thereof  with  a  piece  of  wire,  he 
found  that  the  red  liquor  immediately  fucceeded  thro’ the  hole 
he  had  made,  leemingly  as  pure,  and  as  abflrafied  from  any 
mixture  of  water,  as  when  firfl  put  into  it  $  and  he  alio  found, 
that  this  red  liquor  was  fomething Specifically  heavier,  than  com¬ 
mon  water  $  another  thing  very  remarkably  was,  that  this  retired 
liquor,  as  it  feemed  to  keep  at  an  equal  diftance  from  the  lides 
of  the  glafs,  fo  it  likewife  did  from  the  bottom  and  top,  which 
upon  repeated  trials  anfwered  alike. 

Mr.  Hauksbee  likewife  mixed  lome  common  water  with  a  flrong 
purple  liquor,  made  from  logwood,  boiled  in  water,  wherein 
alum  had  been  diflolvedj  a  little  of  this  would  give  a  flrong 
tinfture  to  a  pretty  large  quantity  of  fair  water,  and  when  ex- 
pofed  to  freeze,  would  retire  toward^  the  middle,  leaving  the 

A  a  a  firit 


1 86  M  E  M  O  I  R  S  of  ths 

firft  frozen  water  of  a  very  pale  purple,  in  comparifon  of  the 
middle  part  5  which  when  he  had  taken  out  of  the  glais,  and 
broken  it,  he  found  that  it  was  frozen  thro  ;  but  of  io  dark  a 
colour  in  the  middle,  that  it  came  near  a  black. 

An  Experiment  of  vceifhing  in  common  Water  "Bodies  of  the 
fame  fpecies ,  and  of  an  equal  Weight  in  common  Air,  but  of 
very  unequal  Surfaces  5  by  the  Same.  Phil.  I  rani.  N°  320. 
p.  306". 

MR.  Hauksbee  took  an  exaff  Iquare  inch  of  fheet-brais 
(which  is  more  folid  and  clofe,  than  what  is  cad)  weigh¬ 
ing  juft  482  grains^  he  afterwaids  cut  fquare  inches  of  braft- 
tinfel,  of  the  fame  weight,  and  to  the  number  of  255:  Now 
thefe  being  of  an  equal  weight  with  the  other  fingle  piece  in 
common  air?  he  concluded  from  the  inequality  of  their  furfaces, 
that  a  considerable  dilproportion  in  their  fpecific  gravities  would 
enfue,  upon  weighing  them  in  water,  which  would  touch  lb 
many  parts  of  the  fuperficies  in  one,  more  than  in  the  other  ;  and 
from  what  is  generally  afterted,  that  the  imaller  the  bodies  are, , 
the  dilproportion  of  their  bulk  to  their  fuperficies  increafes} 
and  that  luppofing  them  infinitely  fmall,  as  gold  dififolved  in 
Aqua  regia ,  or  diver  in  Aquafortis ,  that  then  their  fuperficies 
are  touched  in  lb  many  points  by  the  containing  mcnftruum,  as 
is  in  fucK  a  dilproportion  to  their  diameters,  or  bulk  ol  matter, 
as  dilpoles  them  to  remain  lufpended  therein  5  this  he  takes  to  be 
the  general  lolution  of  that  phenomenon  ;  yet  when  he  came  to 
bring  it  to  the  teft,  he  was  furprifed  to  find  no  more  than  two 
grains  difference,  the  fingle  piece  weighing  in  the  water  about 
422  grains,  and  all  the  other  bodies  together,  hardly  two  grains 
lels }  and  this  upon  two  or  three  accurate  trials  lucceeded  alike: 
Now  fince  there  is  lb  fmall  an  inequality  between  bodies  of  the 
lame  fpecies,  weighed  in  water,  whole  dilproportion  of  furfaces 
is,  as  1  to  255  (for  he  reckons  the  fifes  of  ail  the  tinfel  bodies 
to  be  equal  to  the  fidcs  of  the  fingle  brafs-piece)  he  conclucles3p 
$hat  thofe  bodies  muft  be  infinitely  Imall,  whole  inequality  of 
furfaces  to  their  bulks  exceeds  thele  in  this  experiment  ;  for  fup- 
pofing  one  of  thele  thin  fquares  to  be  wrought  into  the  form  of  a 
globe,  he  is  very  apt  to  think,  that  then  the  dilproportion  of  its 
lurface  to  its  bulk  of  matter  would  not  be  lb  great,  as  in  its  pre¬ 
lent  figure:  Moreover,  that  the’  the  dilproportion  of  the  lurfaces 
pf  bodies,  to  their  bulk  of  matter,  be  very  great;  yet,  that  this 
iliould  be  the  only  realon,  why  a  metallic  body  fhoukl  be  lul- 
pended  in  a  meriftruum^  Ipecificallv  lighter  than  itlelP,  is  very 

doubt- 
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doubtful $  for  certainly,  if  it  was  fo,  we  might  reafonably  ex* 
pe&  to  meet  with  a  much  greater  difference  m  the  bodies  em¬ 
ployed  in  the  above  experiment  $  for  there  it  fhould  feem  nece£ 
fary,  that  where  we  had  fo  great  a  difference  in  point  of  luper- 
ficies,  we  fhould  alio  have  had  a  difference  fomewhat  propor¬ 
tional,  in  point  of  weight,  which  yet  was  far  from  being  16$  and 
therefore,  Mr.  Hauksbee  thinks  there  mu ft  be  lome  other  agent, 
or  quality  in  this  cafe:  What  we  call  a  corroding  menftruum, 
Mr.  Hauksbee  takes  to  be  a  fluid  adapted  to  attra&  fuch,  or  fuch 
a  body,  as  we  find  that  none  of  them  operate  alike  on  all  but 
Aqua  regia  is  adapted  to  ieparate  the  parts  of  gold,  and  Aqua 
fortis  thole  of  diver :  Now  this  reparation  of  their  parts  leems 
to  proceed  from  a  mutual  attraction  between  the  menftruum  and 
the  immerfed  body,  and  both  of  them  leem  to  a&  on  each  other 
with  greater  vigour,  than  than  either  of  their  own  particles  do 
upon  their  contTguous  ones  $  by  which  means  a  reparation  of  part* 
muft  confequently  enfue  $  and'tflus  being  at  liberty,  they  become 
one  body  with  the  menftruum,  and  by  their  mutual  attraction 
remain  lufpended  in  any  part  thereof  $  and  in  this  cafe  that  one 
menftruum  fhould  affed  one  body  more  than  another,  is  nothing 
more  extraordinary  than  why  the  magnet  fhould  afleCl  iron  only. 

An  Account  of  Inundations,  monftrous  Births,  Appearances  m 
the  Heavens,  &c.  by  Mr .  Neve,  with  Obfervations  on  a 
Solar  Eclipfe$  by  Mr.  Derham.  Phil,  Tranf  N°  5 zq» 
p,  308. 


ON  the  7th  of  October  1705,  after  a  very  rainy  day,  and  a 
loutherly  wind,  there  happened  a  prodigious  flood,  which 
broke  down  Ieveral  bridges,  and  the  fldcs  of  fome  of  the  moun¬ 
tains  in  the  north  of  Ireland  $  it  came  down  in  vaft  torrents  from 
fome  of  the  mountains,  and  drowned  a  great  number  of  black 
cattle  and  fheep,  fpoiled  a  great  deal  of  corn,  and  hay  in  the 
Hacks,  laid  Ieveral  houfes  two  or  three  foot  deep  under  water, 
and  broke  down  ieveral  forge  and  mill  dams. 

On  the  3d  of  July  1707 ,  they  had  alio  another  flood,  which 
came  fo  iuddenly  down  from  the  mountains,  as  if  there  had  been 
fome  great  eruption  of  water  $  and  on  the  itfth,  in  the  county  of 
Antrim ,  there  was  a  very  hidden,  and  lurpridng  flood,  which 
fwelled  the  Six  mile  river,  to  fuch  a  pitch,  as  to  break  down  two 
ftrong  ftone  bridges,  and  three  houfes,  and  carry  away  600 
pieces  of  linen,  that  lay  bleaching  $  it  filed  a  great  many  houfes 
Ieveral  foot  deep  with  water,  tore  down  fome  large  rocks  in  its 
pafTage,  and  left  Ieveral  meadows  covered  a  foot,  or  two  deep  in 

fand ; 
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land  5  in  the  louth-eaft  part  of  the  county  of  Derry  they  had  l 
that  day  but  little  rain,  with  fome  thunder  5  but  beyond  the 
mountains,  in  the  north-weft  part  of  the  county,  there  was  a 
great  flood  in  the  river  Roe . 

In  a  cow  within  a  mile  of  the  city  of  Derry ,  calv'd 
fix  living  calves. 

In  the  fame  year  there  was  a  monftrous  human  birth  at  Lon- 
don-derry>  with  two  heads,  four  arms,  and  but  one  body  at  the 
navel ;  it  was  of  both  fexes,  female  on  the  right,  and  male  on 
the  left  fide  5  the  right  hand  of  the  male  was  behind  the  female’s 
back,  and  the  left  hand  of  the  female  behind  the  male’s  back, 
thus  embracing  each  other  $  this  child,  or  thefe  children  were 
born  alive,  but  lived  but  a  little  while. 

On  Sunday  the  16th.  of  November ,  1707,  after  a  frofty  morn¬ 
ing,  and  fair  ftill  day,  the  wind  at  north-weft,  about  J-  an  hour 
after  8  in  the  evening,  there  appeared  a  very  ftrange  light  in  the 
north,  called  by  fome  the  northern  ftreaming  j  the  evening  was 
clear  and  ftar-light,  only  the  horizon  was  darkened  with  con- 
denied  vapours  in  the  north,  reaching  about  10  or  15  degrees 
above  the  horizon  $  from  this  cloud  proceeded  feveral  ftreams,  or 
rays  of  light,  refembling  the  tail  of  fome  comets,  broad  below, 
and  terminating  in  points  above  5  fome  of  them  extended  almoft  to 
the  tail  of  Urfa  minor ,  and  all  of  them  were  nearly  perpendicular 
to  the  horizon .  and  2^  brighr,  as  if  the  full  moon  had  been  rifingin 
the  cloud ;  but  what  was  moft  furpriflng,  was  the  motion  of  the 
dark  and  lighter  parts  running  ftrange thro’ each  other  in  a  mo¬ 
ment,  fometimes  to  the  eaft,  and  iometimes  to  the  weft  j  it  conti¬ 
nued  about  -J  of  an  hour,  after  Mr.  Neve  firft  law  it,  often  chang¬ 
ing  its  appearance,  both  as  to  figure  and  light,  being  fometimes 
broken,  at  other  times  entire ;  and  there  were  feen  long  rays  of 
light  in  the  clear  iky,  quite  feparated  from,  and  above  the  cloud 
and  none  below  in  the  cloud. 

Mr.  Derbam  obferves,  that  this  light  which  Mr.  Neve  faw,  is 
very  different  from  that  refembling  the  tail  of  a  cornet^  ieen  in  the 
conftellation  of  Lauru$y  or  near  it,  in  1706,  and  called  by  fome 
Aurora  'Borealis ,  a  name  he  thinks  better  befitting  this  northern 
light,  which  is  feldom,  if  ever  ieen  out  of  the  north. 

Mr.  Derham  obferved  an  eclipfe  of  the  fun  at  Upminfler%  on 
September  the  3d  in  the  morning. 


The  corre£l 
apparent 
Time. 
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The  beginning  of  the  eclipfe  he  could  not  fee 
for  clouds. 


6  44  15 

8  31  15 

8  32  4j 

8  35  45 


.  -»  .'f  .  * 

'  -  A  ^ 

The  fun  peeped  out  of  the  clouds,  and  he 
judged  by  the  eye,  that  about  one  tenth  of  a  digit 
was  eclipled.  8 

Then  clouds  almoft  all  the  time  of  the  eclipfe** 
but  at  r  5 

A  little  obfcuration  appeared  thro®  the  telefcope* 

A  very  little  obfcuration  thro*  the  telefcope,  then 
clouds,  and  at 

He  could  difcern  no  remains  of  the  eclipfe  thro9 
the  telefcope. 


From  thefe  obfervations  he  fuppofes,  that  the  end  of  this  folar 
eclipfe,  was  much  about  8h.  33  '  irrthe  morning. 

An  ecliple  of  the  moon  oblerved  at  ITpmnfi^r^  the  i8thof«&p~ 
t ember  in  the  evening.  * 

As  Mr.  Derham was  that  evening  coming  from  London ,  he  ob¬ 
ferved  for  half  an  hour  or  more,  a  thin  lhade  poflefs  that  part  of 
the  difk,  where  the  eclipfe  began,  which  remained  a  good  while 
after  the  ecliple  was  over. 

After  he  got  home,  he  made  the  following  obfervations  with 
his  telefoopes. 


The  corre£f 
apparent 
Time. 


h. 

t 

7 

5* 

30 

7 

57 

40 

7 

59 

GO 

8 

00 

00 

9 

1 

CO 

A  thm  ‘Penumbra, 

A  darker  Penumbra . 

Still  darker,  which  may  be  taken  for  the  beplnninp 
of  the  eclipfe.  °  0 

The  ecliple  undoubtedly  begun. 

T[  he  lucid  parts  of  the  moon,  not  long  before  the 
middle  of  the  ecliple,  were  025  parts  of  his  mi¬ 
crometer. 


The 


) 


IQO 


MEMOIRS  of  the 


The  correff 
apparent 
Time. 

h. 

t 

it 

9 

1 6 

40 

20 

*3 

1 1 

10 

25 

00 

10 

26 

00 

10 

28 

15 

An 

Account 

The  diameter  of  the  moon  1634  parts  or  the  mi*' 
crometer. 

The  end  of  the  eclipfe  drew  nigh. 

A  little  obicuration. 

Lefs. 

A  very  little,  excepting  the  dufkifhnefs  above- 
mentioned, 

of  fome  Roman  Antiquities  in  Yorkfhire;  by 
*,Jph Thoresby.  Phil.  Tranf.  N°  320.  p.  314- 

AMONGST  the  ruins  upon  Adel  or  Echop-moor,  there: 

were  found  fome  Roman  monuments,  which  had  no  legible- 
inlcrintions  ■  they  were  iS  inches  high,  and  only  6  inches  broad, 
of  a  very  coarfe  ftone,  as  Dr.  Lifter  has  rightly  obferved  that 
moft  of  thole  found  in  the  north  are  ;  one  of  tnele,  as  plainly 
appeared  by  the  Difcus,  was  one  of  their  portable  altars ;  but  it 
^certain,  that  another  having  inftead  of  the  hearth,  three  entire, 
rolls  or  wreaths,  was  never  defigned  for  that  purpofe. 

W  hen  the  Veftkia  of  this  Roman  ftation  were  firft  difcovered  (o 
which  vide  Wiirranf.W  »8») 

it  for  the  Jdelhcum  of  the  ancients  from  tome  .  em  ns  of  the. 
name  in  the  prelcnt  Jdle,  or  Adel,  as  it  is  writ,  both  in  the. 
Monadic  Amlican.  and  fome  ancient  charts ;  but  having  afte,- 
ZJ an  opportunity  of  perufing  the  fDomesday  book,  m  the 
Exchequer  at  London ,  he  tounu,  befides  Adele  and  E,  p 
abovenfentioned,  another  place  in  the  neighbourhood  called  Burg-- 
bedurum  or  Surpdunum,  which  he  is  apt  to  conclude,  was  the 
Sent Roman  name  of  this  ftation:  That  the  tuneiarv  isfikn, 
herein,  is  no  argument  agamft  it;  for  the  names  of  all  the  towns 
in  the  province  are  not  there  recited,  only  inch  as  lie  upon  tho  e 
roads,  that  are  particularly  mentioned  ;  but  that  it  has  at  lean,  the 
appearance  of  a  Roman  name  may  be  argued,  became,  uHi  ^ 
was  the  common  name  by  which  they  called  fuch  caftles,  or  forts 
as  were  convenient  lor  war,  and  well  Item,  wit  i  pro\  1 10 
corn,  as  appears  by  the  authorities  quoted  by  Cambden  and  Bur 
ton  in  their  notes  on  the  Roman  Verier a,  or  Burgh  under  Stane- 
'  moor ;  and  the  ‘Burgundians  received  their  name  from  their  inha¬ 
biting  iuch  caftles  ;  and  it  feems  probable  to  Mr.  j.  horesby,  that 
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the  fmali  fquare  ftones,  of  which  the  very  antique  church  at 
Adel  is  built,  were  brought  from  the  ruins  of  fuch  a  caflle,  and 
thereby  gave  rife  to  an  old  tradition,  which  continues  to  this  day  5 
viz.  That  Adel  Church  flood  once  upon  Black-hill,  the  place 
where  thefe  Roman  monuments  were  found;  the  elevated  fituation 
of  the  place  lurficiently  accounts  for  the  termination  of  the  name, 
the  Gaulijh  or  Britijb  T)unum>  which  fignifies  a  hilly  or  moun¬ 
tainous  place,  and  which  was  naturalized  into  the  Roman  provin¬ 
cial  language;  within  a  mile  of  it,  there  are  two  fcattering 
houfes,  that  to  this  day  retain  the  name  of  Burden  for  Burgdun- 
beach 

Tin  Account  of  the  Icy  Mountains  of  Switzerland  5  by  Mr.  Will, 
Burnet.  Phil.  Tranf.  N°  320.  p. 31 6. 

AT  the  Gr  indies  aid ,  a  mountain  two  days  journey  from  Bern$ 
Mr.  Burnet  faw,  between  two  other  mountains,  a  river  ot 
ice,  as  it  were,  which  divides  itleif  into  two  branches,  and  in  its 
way  from  the  top  to  the  bottom  of  the  mountains,  fwells  intovaft 
heaps,  of  a  prodigious  bignefs;  the  original  of  which  feems  to 
have  been  this,  viz.  the  tops  of  thefe  mountains  are  covered  with 
fnow  all  the  year  round,  this  lhow  melts  in  the  fummer,  and  falls 
to  the  bottom,  where  the  fun  never  reaches,  there  it  is  frozen, 
which  happens  more  eafily  to  melted  fnow,  than  common  watery 
thus  it  has  encreafed  every  year,  ’till  it  has  reached  the  very  top  5 
the  reafon  why  the  water  has  always  frozen,  tho’  the  fun  fhines 
upon  the  middle  of  the  mountain,  and  higher  up,  fome  part  of 
the  day,  is,  that  the  melted  water  runs  under  the  ice,  already 
formed,  and  freezes  there,  and  fo  expanding  itleif,  railes  the  ice, 
above  it,  and  fbmetimes  makes  it  crack,  fb  as  to  frighten  the 
whole  neighbourhood;  and  the  reafon  plainly  appears,  becaufe 
the  upper  furface  being  folid,  cannot  be  dilated,  without  making 
great  chinks,  and  that  with  a  terrible  nolle;  Mr  .Burnet  was 
told  upon  the  place,  that  the  mountain  increafes  every  fevers  years, 
and  decreafes  the  next  feven  years;  but  he  doubts  the  truth  of 
that  oblervation  5  and  if  there  is  any  foundation  for  it,  it  feems 
to  be  this,  viz.  that  in  the  hotteft  fummers  it  increafes,  and  in 
more  moderate  fummers  decreafes,  there  being  then  lefs  fnow 
melted. 


Vol.  V.  5* 
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An  Account  of  a  Mufket-buflet,  and  the  ft  range  Manner  of  its 
coming  out  of  the  Head ,  where  it  had  lain  near  30  Tears  $ 
by  5Dr.  Robert  Fielding.  Phil.  TranC  N  320.  p.  317. 


AT  the  firft  Newbury  fight,  in  the  time  of  the  late  civil 
wars,  Dr.  Fielding  was  (hot  on  the  Os  petrofum  near  the 
right-eye,  he  had  likewife  his  fkull  broken,  with  a  great  eftufion 
of  blood  from  the  wound,  mouth  and  noftrils :  The  furgeon  pro¬ 
bing  the  wound  for  the  difcovery  of  the  bullet,  but  to  no  pur- 
poif-  on  the  third  day  after  receiving  the  fhot,  placed  him  hori¬ 
zontally  to  the  iun ,  by  which  means  deprefling  the  featured  fculll 
with  the  probe,  he  could  fee  the  puliation  of  the  brain,  but  not: 
difeover  the  bullet  3  when  the  Dr.  began  to  grow  cold,  his  mouth  1 
doled  up,  and  continued  fo  for  the  fpace  of  half  a  year,  till  feve- 
ral  Ipl inters  of  bone  came  out  of  the  wound,  mouth  and  noftrils;; 
and  afterwards,  whenever  a  iplinter  was  to  come  away,  his  mouth) 
would  clofe,  infomuch,  that  feveral  years  after,  he  prognofticatedl 
to  fome  friends,  that  a  bone  was  then  coming  out,  which  conti¬ 
nued  To  for  fix  or  leven  weeks,  at  which  time  finding  an  itching; 
in  the  orifice  of  the  wound,  he  felt  a  bone  with  his  finger,  and4 
extrading  it,  being  no  bigger  than  a  pin’s  head,  he  immediately 
opened  his  mouth  :  At  the  iecond  Newbury  fight  it  healed  up,> 
and  no  art  could  keep  it  open;  afterwards,  for  the  fpace  of  ic. 
years  or  more,  there  was  a  flux  of  famous  matter  from  the  right 
noftril,  and  ceafing  there,  it  flowed  for  iome  years  from  the  left: 
at  length  for  the  fpace  of  two  years*  or  thereabouts,  the  Dr.  upon 
riding,  would  iometimes  fee]  a  pain  on  the  left  fide,  about  the  al  l 
moods  of  the  ear,  caufing  a  kind  of  deafnefs,  which  Ire  attributed 
to  cold,  but  more  efpecially  after  riding  in  a  cold  dark  night;  ante 
having  flopped  his  ear  with  wool  to  recover  his  hearing,  one  da^ 
in  March  or  Aprils  16  70)  it  gave  fuch  a  Hidden  puff  or  c  racks, 
as  made  him  Hart;  upon  this,  all  that  fide  of  the  cheek  hum; 
looie,  as  if  it  had  been  paralytic,  and  a  hard  knor  might  be  felj 
under  the  ear;  afterwards,  ieveral  tumours  fucce'eded  each  othei 
on  that  fide  under  the  jaw  bone,  which  made  him  conlult  tw 
phyficians,  one  of  which  fufpe&ing  the  bullet,  but  confidering  th 
fhor,  they  did  not  think  it  probable;  at  length  the  tumours  com 
ing  to  the  throat,  if  he  held  up  his  head,  but  a  little,  it  feeme: 
as  if  one  with  a  hook  pulled  down  the  jaw-bone,  and  if  any  thin- 
touched  the  throat,  it  was  as  painful,  as  if  pricked  with  need  lees 
the  Dr.  being  at  laft  perfuaded  to  make  fome  applications,  a  ima. 
hole  appeared,  afterwards  another,  and  then  a  third,  near  tf 


t 
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*Pomum  Alami ,  by  thefe  the  bullet  was  dilcovered,  and  extrafled 
.in  Augufl  1672. 

An  Experiment ,  {hewing  that  affinal  Sound  cannot  be  tranf 
mined  thro'  a  Vacuum  5  by  Mr .  Francis  Hauksbee,  Phil 
Tranf.  N0  321.  p.  367. 

TO  anfwer  the  following  query,  viz.  Whether  the  fonorous 
body  in  Inch  a  Medium ,  as  a  Vacuum ,  might  not  buffer  in 
fuch  a  manner,  or  undergo  fitch  a  change  in  its  parts,  as  to  be, 
rendered  uncapable  of  being  put  into  fuch  a  motion,  as  is  requi- 
lite  for  the  aflion,  or  production  of  found  ?  Mr.  Hauksbee  con¬ 
trived  the  following  experiment  3  he  took  a  ftrong  receiver,  arm’d 
with  a  brafs-hoop  at  bottom,  in  which  he  included  a  bell,  as 
large  as  it  could  well  contain  3  he  ftrcngly  icrewed  down  this  re¬ 
ceiver  full  of  common  air,  to  a  brais-plate,  with  a  wet  leather  be¬ 
tween  them  3  being  thus  fecured,  it  was  fet  on  the  pump,  where 
it  was  covered  with  another  large  receiver 3  and  in  this  manner 
the  air,  contained  between  the  outer  and  inner  receivers,  was  ex- 
haufted5  and  the  clapper  being  made  to  flrikethe  bell,  Mr.  RaukJ- 
bee  found,  that  the  found  was  not  tranfmitted  thro’  the  Vc acuum> 
tho*  he  was  fure  there  was  aChial  found  produced  in  the  inner 
receiver:  And  this  plainly  (hews  that  air  is  the  only  medium  for 
the  propagation  of  found. 

An  Experiment  {hewing  the  ‘Propagation  of  Sound,  tranf 
Knitted  from  the  fonorous  Body  to  the  common  Air ,  in  one 
bDireffiion  only  3  by  the  Same.  Phil.  Tranf  N°  321.  p.  569. 

MR.  Hauksbee  in  order  to  try  whether  found  ( propagated  in 
a  receiver,  having  a  communication  with  the  open  air,  at 
one  fmall  aperture  only,  but  otherwile  entirely  furrounded  by  a 
Vacuum)  would  beincreafed,  or  continue  founding  longer,  at  each 
ftroke,  that  fhould  be  given  the  bell,  than  .it  would  do,  were 
not  its  body  encompaffed  with  fuch  a  medium,  he  included  the 
bell,  as  in  the  former  experiment 3  only  to  the  upper  part  of  its 
recener,  a  box  was  fcrewed,  with  collars  of  leather,  and  00,  the 
top  of  the  outer  receiver,  a  brais-plate  was  laid,  with  a  wet  lea¬ 
ther  between,  and  to  the  middle  of  this  plate,  was  likewite 
ferewed  another  brafs  box  with  collars  as  before 3  thefe  receivers 
when  placed  on  the  pump,  had  their  boxes  Handing  direfOy  one 
over  the  other  3  thro’  both  of  them  in  that  portion,  he  palled  a 
hollow  brals-tube,  which  exadlly  fitted  their  perforations  5  thus, 
the  inner  receiver  had  a  communication  with  the  external  a:r,  and 
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the  outer  receiver  was  thereby  fecured  from  the  ingrefs  of  the  cir¬ 
cumambient  medium:  Now,  when  the  air  contained  between  the 
receivers  was  pretty  well  exhaufted,  and  the  bell  ftruck,  the  found 
was  frnfibly  very  vigorous,  and  nearly  as  great,  as  when  no  air  at 
all  was  exhaufted  3  yet  if  one’s  finger  was  applied  to  the  aperture 
of  the  hollow  brafs-tube,  the  found  would  be  io  much  impaired, 
as  but  juft  to  be  diftinguifihed:  By  this  we  fee,  that  tho5  louad, 
in  that  fra tc,  cannot  be  tranfmitted  thro’  the  receiver,  that  includes 
it,  by  means  of  the  circumambient  Vacuum ,  yet  the  receiver  is 
certainly  ftruck  therewith  $  but  finding  no  conveyance  that  way, 
it  reverberates,  and  makes  its  paffage  where  it  finds  the  leaft  re~ 
finance  5  nor  did  Mr.  Hauksbee  oblerve,  that  tho’  the  found  had 
but  one  paffage,  and  that  but  a  fmall  one,  from  its  receiver,  that 
it  continued  any  longer  after  the  ftroke,  than  if  it  had  been 
made  in  the  open  air. 

jin  j Experiment  on  the  propagation  oj  Sound  thro  Vv  ater  3 
by  the  Same.  Phil.  Tranl.  N°  321.  p.  3 7 r- 

AS  in  the  former  experiment,  the  receiver  which  contained 
the  bell  was  fere  wed  down  to  a  brafs-plate,  with  leathers 
between  j  fo  in  this  it  was  with  its  bell  fuipended,  in  a  large 
ola'Cs  veffel,  by  four  twine  threads  to  the  top,  and  as  many  to 
the  bottom,  whereby  it  bung  in  the  middle  between  both  5  con¬ 
cluding  that  thefe  threads  would  abiorb  the  water,  when  it  came 
,  to  be  poured  in,  in  luch  a  manner,  that  no  found  ftiould  be  con¬ 
veyed  bv  them  from  the  fonorous  body,  any  more  than  if  they 
were  entirely  water  3  being  thus  provided,  the  clapper  was  made 
to  ftrike  the  bell,  whole  found  was  fomewhat  leis  by  the  interpo¬ 
sition  of  the  glafs,  than  it  would  be,  had  it  been  made  in  the 
open  air  5  however  it  was  very  audible,  and  might  be  heard  at 
a  confide rable  diftance;  it  appeared  to  the  ear  to  be  very  harin, 
in  reipea  of  the  tone  it  yielded  5  but  now,  when  the  water  came 
to  be  poured  in,  and  the  inner  receiver  grounded  by  it,  at  leaft 
an  inch  and  an  half  from  the  nearefr  part  of  the  outer  glafs,  the 
dapper  was  again  made  to  ftrike  5  and  the  iound  was  feemmgly, 
very  little  lefs,"  in  refped  to  its  audibility,  but  much  iweeter  and 
graver,  at  leaft  two  or  three  notes  deeper,  than  it  was  before. 
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An  explanation  of  the  Figure  of  a  Pagan  Temple,  at  Cannara 
in  Sallet;  by  Mr.  Alexander  Stuart.  Phil.  Tranl".  K°  3 21, 
p.  372. 

PLATE  V.  Fig.  10.  reprcfents  the  rocky  mountain  Can¬ 
nara  in  the  ifland  of  Salfet ,  belonging  to  the  Fortuguefe-, 
with  the  temple  and  caverns  3  A  the  temple,  and  lacrificing 
place,  like  the  choir  of  a  church,  arched  and  fupported  by  45 
pillars,  all  cut  out  of  the  rock  ;  B  the  altar  in  tne  varthermoft  end 
thereof,  like  wile  cut  out  of  the  rock,  with  a  narrow  canal,  about 
the  foot  of  it,  which  Mr.  Stuart  {uppofes,  was  ddigned  to  be 
filed  with  water 5  DDDthe  various  irregular  paths  of  afcent, 
feme  cut  out  in  Heps,  refembling  ftairs;  1,2,  3,  tfc.  the  various 
taverns,  moftly  of  a  fquare  figure,  lome  larger,  others  lmaller,  cut 
out  of  the  rock,  whole  roofs  are  cut  plane,  like  a  plaiftered 
room  ;  at  the  door  of  each  00  the  outfide,  is  a  large  ciftern,  or 
two?  cut  out  of  the  rock,  and  full  of  ram  water  5  at  leaft 
Mr.  Stuart  could  not  perceive  them  to  be  lprings. 

Experiments  made  on  Metals,  with  the  Duke  of  Orleans’ J  burn¬ 
ing  Glals  5  by  M.  Gcoffroy.  Phil.  Tranl.  N°  322.  p.  374. 

THIS  burning  glals  is  three  foot  in  diameter,  colleding  the 
rays  of  the  iun  at  10  foot  diftance,  where  it  forms  a  Focus 
of  about  three  inches  over,  which  is  again  contracted,  by  means 
of  another  glals  Lens  into  an  inch  in  diameter,  and  conlcquently, 
is  rendered  three  times  as  ftrong;  its  heat  and  efficacy  far  furpai- 
fing  the  force  of  our  common  fire:  What  was  a  great  hindrance 
to  M.  Geojfroy  in  making  thefe  experiments  in  the  Focus  of  this 
glafs,  was  the  difficulty  he  had  of  finding  any  iubftance  capable 
of  holding  the  metals  in  fufion  5  charcoal,  which  is  commonly 
made  ule  of,  is  indeed  a  very  proper  fubftance,  but  it  is  impel- 
fible  therewith  to  vitrify  any  one  of  the  metals  *  the  particles  of 
the  metal,  when  held  any  long  time  in  fufion,  in  the  Focus  of 
the  glals,  are  diffipated,  and  fly  away  in  fume,  or  fmall  par- 
tides  ;  the  reafon  or  which  he  takes  tobe  this;  charcoal  is  a 
fubftance  deeply  impregnated  with  oily,  or  fulphureous  par* 
tides;  the  firft  effect  that  fire  has  on  metals  is  to  feparate  the 
fulphureous  particles ;  now,  if  in  proportion  as  the  fuiphur 
L  feparated  from  the  metal,  the  body  that  fupports  the  me¬ 
tal,  furnilh  it  anew  with  other  fulphureous  particles,  the  other 
principles  will  never  feparate,  and  the  metal  will  always  remain 

metal,  and  nothing  but  the  greateft  degree  of  fire  can  raife,  and 

feparate 
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feparate  the  fulphur,  and  that  but  gradually,  and  ia  very  finall 
particles :  M.  Fjchirnhaufen ,  to  whom  we  are  indebted  for  the; 
making  of  thele  large  glaffes,  and  the  firft  experiments  that 
were  made  with  them ;  lays,  he  had  vitrified  metals  by  holding? 
them  in  China  ware ;  it  is  true,  this  fucceeds  pretty  well,  pro¬ 
vided  the  pieces  be  very  thick,  and  the  glazing  taken  off*:  Of  all 
the  different  forts  of  matter  M.  Geoffroy  made  trial  of,  what 
leemed  beft  were  the  common  coppels,  and  plates  of  gray  fire- 
Hone  5  the  coppels  hold  the  metal  a  long  time  in  fufion,  in  the 
Focus  of  the  glafs,  without  melting,  excepting  lead,  which  eafily 
runs  thro*  them,  as  foon  as  it  vitrifies,  and  helps  to  difToive 
them  ^  the  plates  of  the  fire-ftone  bear  the  heat  of  the  Focus 
much  longer  than  any  other  fubftance  5  but  great  care  is  to  be 
taken  in  heating  them  without  breaking,  till  they  become  red 
hot,  and  when  they  are  fo,  the  leaft  cold  air  makes  them  melt : 
Another  thing  requifite  in  making  thefe  experiments  is,  a  bright 
ffrong,  and  confiant  fun  at  noon,  to  keep  the  matter  a  long  time 
in  perfefl  fufion. 

M.  Geoffroy  placed  in  the  Focus  of  the  burning  glafs  a  piece 
of  forged  iron,  about  a  drachm  weight  5  it  became  red  hot,  and 
Its  furface  was  covered  with  a  black  matter,  like  pitch,  or  tar  5, 
and  upon  withdrawing  the  iron,  in  this  Hate,  out  ot  the  Focus  t , 
this  matter  would  fix  itlelf  on  the  furface  of  the  metal,  and 
there  form  a  imail  film,  or  very  fine  blackifh  kale,  which  is 
commonly  very  eafily  feparated,  by  ftriking  upon  it  •  and  that 
part  of  the  iron,  covered  with  this  fcale,  appeared  blacker  than  1 
ordinary  ;  this  leak  is  ibme  of  the  fulphureous  part  of  the  iron,, 
that  riles  to  the  furface  of  the  metal  when  ready  to  melt,  and 
remains  there  for  fome  time,  before  it  evaporates ;  it  is  plainly, 
this  fulphureous  part  that  rifes  upon  iron,  and  polifhed  Heel, 
when  heated,  and  gives  them  all  thofe  different  colours,  from  a 
yellow  to  a  violet,  a  water  colour,  or  black  5  if  one  continue  to 
hold  this  piece  of  iron  on  the  charcoal,  it  entirely  melts,  and  at 
the  lame  time  emits  very  bright  fparkles  in  great  quantities,  fome- 
times  to  upwards  of  a  foot  difiance  from  the  coal  5  if  one  fflould 
lave  what  flies  off,  during  this  fprrkling,  by  holding  a  {fleet  of 
paper  under  the  coal,  he  will  find  that  they  are  fo  many  fmall 
globules  of  iron,  and  the  greateft  part  of  them  hollow }  all  the 
iron,  that  is  held  in  fufion  upon  the  coal,  flies  away  in  fparkles 
after  this  manner,  till  none  remain  $  fometimes  the  metal  leaves 
off  fparkling,  when  the  coal  is  partly  confirmed,  and  covered 
with  a  bed  of  cinders,  upon  which  the  melted  iron  lies  ;  for  as 
the  fparkling  of  the  iron  leems  to  proceed  from  nothing  other 
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than  the  oily  parts  of  the  coal  acting  upon  thofe  of  the  metal, 
the  cinders  hinder  this  oil  from  paffing  from  the  coal  to  the  iron, 
lb  that  it  remains  quietly  in  fufion  3  but  if  by  a  fhake,  or  the 
like  accident,  the  cinders  be  fo  removed,  that  the  iron  comes  to 
immediate  contafl  with  the  coal  it  will  begin  to  fparkle  afrefh  3 
fometimes  the  heat,  that  keeps  the  metal  in  fufion,  does  alio  vi¬ 
trify  the  cinders,  and  this  vitrified  matter  mixing  with  the  me¬ 
tal  makes  a  confiderable  ebullition  3  and  if  at  this  infiant  you 
withdraw  the  metal  out  of  the  Focus ,  it  will  appear  half  vitri¬ 
fied,  or  reduced  to  a  blackifh  friable  mafs 3  at  other  times  this 
vitrified  matter  fwims  on  the  furface  of  the  metal,  and  there 
forms  itfelf  into  drops,  that  are  fometimes  clear  and  tranfparent, 
and  at  other  times  opaque,  according  as  it  is  more  or  lefs  mixed 
with  the  metal  5  moreover,  if  after  having  let  the  melted  iron 
cool  upon  the  coal,  one  expofe  it  again  to  the  Focus  of  the  gkfs 
upon  the  Hone,  it  lparkles  afrefh,  till  it  is  all  confumed,  which 
common  iron  will  not  do,  that  has  not  been  expofed  to  the  heat 
of  the  Focus  upon  charcoal,  this  fparkling  probably  proceeds 
from  the  fudden  rarefaflion  of  the  oily  parts  of  the  coal,  with 
which  the  pores  of  the  iron  are  lb  plentifully  faturated  3  or  per¬ 
haps  it  may  be  caufed  by  the  fairs  or  the  iron  abling  on  the  oil  of 
the  coal :  Upon  expofing  iron  and  Heel  to  the  Focus ,  upon  a  llate 
ftone,  they  grew  red  hot,  and  melted  without  crackling,  or 
emitting  any  lparkles  3  they  fmoaked  very  confiderably,  and  the 
melted  metal  became  gradually  like  an  oil  5  after  withdrawing 
this  melted  matter  out  of  the  Focus ,  it  fixed  itfelf  into  a  friable 
mals  like  a  Regulus>  and  appeared  fometimes  lightly  ftriated,  or 
fhot  into  fharp  points  like  needles  3  tho’  this  matter  does  not  at 
all  appear  tranfparent,  yet  vve  may  look  upon  it,  as  the  begin¬ 
ning  of  vitrification,  or  a  middle  Hate  between  metal  and  glafs 3 
for  it  would  at  laH  vitrify,  like  other  metals,  if  one  could  hold 
it  a  lufficient  time  in  the  Focus  without  melting,  or  mixing, 
with  what  fuHains  it  3  but  continuing  it  long  in  the  Focus}  the 
extreme  heXt  of  the  lun,  that  is  necefTary  to  keep  it  in  perfect 
fufion,  does  likewiie  melt  the  Hone,  or  coppel,  that  contains  it, 
the  reiiilt  of  which  mixture  is  a  brown,  or  greyifh  fort  of  ena¬ 
mel  5  we  may  then  take  this  ReguhtS  to  be  a  half  vitrified  iron, 
becaufe  it  is  deprived  of  a  great  part  of  its  lulphur$  and  if  you 
add  to  this  mafs  a  iulphur,  like  that  taken  irom  it,  from  be7 
ing  friable  it  becomes  very  hard,  and  malleable,  and  its 
former  dullnels  changes  to  the  brightnefs  of  a  metal  3  this  he 
found  in  expofing  again  this  matter  to  the  Focus ,  upon  char* 
coal  3  it  meltSj  and  io  continues  a  confiderable  time  in  fufion 

without 
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without  iparkling,  but  at  laid  it  fparkles  with  the  fame  brifki 
nefs  as  iron  itfelf,  and  when  withdrawn  from  the  Focus 
feems  no  ways  different  from  melted  iron:  it  appears  from  thef 
experiments,  that  iron  contains  a  fulphur,  or  oily  lubftance,  t hk 
renders  it  bright,  malleable,  and  eafy  to  melt:  That  this  fulphur.: 
is  railed  by  the  hre  of  the  lun,  when  the  metal  is  for  lome  time 
held  in  fufion  in  the  Focus  of  the  glafs :  That  this  fame  fulphur 
may  be  railed  by  the  dame  of  common  £re,  which  tho’  not  ftrong 
enough  to  melt  the  iron,  yet  can  reduce  it  to  an  efehar,  or  fort  o 
tuft:  That  iron  deprived  of  this  fulphureous  part,  melts  into  2 
regulus,  or  brittle  and  friable  mais,  in  colour  much  like  anti¬ 
mony  :  That  if  one  could  hold  a  fufheient  quantity  of  this  matter 
Jong  enough  in  the  Focus  by  itfelf,  without  meltmg,  or  mixing' 
with  the  body  that  contains  it,  it  would  perfectly  vitrify  :  Thai 
this  glals  or  metallic  regulus,  with  the  addition  of  a  little  oil. 
returns  to  its  former  ftate  of  a  metal :  That  itre-affumes  this  me¬ 
tallic  form  upon  charcoal,  by  drawing  from  it  this  oily  fubftance  . 
That  in  fhort,  this  oily  part  contained  in  the  coal,  is  little  dif 
fe rent  from  the  fulphur  of  iron  $  neverthelels,  we  mull  fuppole  it 
different  in  lome  particulars;  viz.  in  regard  that  melted  iron,  that 
has  been  faturated  with  it,  crackles  and  fparkles  very  much,  when 
melted  again  upon  the  (tone,  or  coppel :  iron  being  the  only  metal 
in  which  M.  Geoffrey  dbferved  this  fparkling,  he  takes  it  to  be  a 
property,  peculiar  only  to  iron,  and  not  to  any  other  metal ;  per¬ 
haps,  we  may  attribute  it  to  the  vitriolic  fait,  that  this  metal  is 
fo  plentifully  impregnated  with,  which  abfcrbs  fulphur;  and  to: 
this  quality  of  the  vitriolic  lalt  of  iron,  we  may  alfb  attribute  the1 
facility  with  which  iron  conftrmes  the  coal ;  for  there  is  no  others 
metal,  that  wafles  the  coal  in  the  Focus  of  the  glals,  io  ioon  as 
iron  does:  Iron  is  the  only  one  of  the  four  imperfrcl  metals,  on 
which  vitrified  drops  arile,  while  in  fufion  upon  the  coal,  the. 
reafon  of  which  M.  Geoffrey  could  not  hither:  o  d  tic  over. 

Copper  expofed  to  the  Focus  cf  the  burning- glafs,  does  at  firfU 
turn  white  on  its  fur  Face,  and  afterwards  black  and  is  covered 
with  a  kind  of  fkin,  or  with  black,  furrowed,  and  uneven  leaks, 
kill  at  laft  it  quite  melts:  M.  Geoffroy  withdrew  this  metal  out 
of  the  Focus ,  as  loon  as  this  white  colour  appeared,  and  after  it 
was  cold,  he  found  nothing  extraordinary  on  its  furface,  but  by 
degrees  it  recovered  again  very  nearly  its  former  colour ;  nor  could 
he  difeover  whence  this  white  colour  proceeded,  unleis  we  may 
attribute  it  to  fome  volatile  arlenical  fairs,  contained  in  the  copper, 
and  driven  by  the  extremity  of  heat  to  the  furface  of  the  metal ; 
or  purely  to  the  alteration  made  in  the  groffer  parts  of  the  furface 
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of  the  metal,  ^when  it  begins  to  melt :  The  black  colour,  copper 
afterwards  a  flumes,  ieems  to  arife  from  the  lulphureous  matter, 
that  melts  flrfl  in  this  metal,  as  well  as  in  iron,  and  which  is  railed 
to  its  furface  by  the  extreme  heat :  M.  Geoffroy  placing  in  the 
Focus  a  piece  of  copper  upon  charcoal,  it  melted  and  emitted  % 
very  thin  fume,  which  diminiflied  gradually,  till  it  was  quite 
evaporated :  Upon  putting  into  the  Focus  of  the  glafs  a  piece  of 
red  copper  on  a  coppel,  it  melted  and  emitted,  fome  thin  fumes3 
and  alter  being  for  iome  time  in  fuflon,  it  became  liquid  like  art 
oil  •  he  withdrew  this  melted  matter,  and  as  it  became  cold,  it 
flxed  into  a  Regulus  of  a  reddifh  brown  colour,  which  was  hard* 
brittle,  and  unmalleable  $  when  broken  it  would  become  a  red 
powder,  refembling  cinnabar  of  antimony,  and  viewed  with  a 
microfcope,  there  would  appear  fo  many  fmall,  red,  tranfparent 
grains,  like  fmall  rubies  5  infomuch,  that  one  would  readily 
take  this  Regulus  for  a  deep  coloured  red  glafs :  M.  Geoffroy 
endeavoured  to  make  this  vitrified  copper  fpread  abroad  in  melt¬ 
ing,  by  mixing  it  with  common  white  glafs  $  for  which  end  he 
powdered  fome  of  this  vitrified  copper,  and  common  glafs,  and 
mixing  them  he  melted  them  together  5  but  the  mixture,  when 
in  fuflon,  affumed  at  a  flrfl  a  beautiful  green  colour,  and  conti¬ 
nuing  it  longer  in  the  Focus ,  it  turned  bluei/h  5  M.  Geoffroy  flip- 
poles,  that  we  may  alcribe  this  change  of  colour  to  the  alcalious 
fails  of  the  glals,  afling  on  the  particles  of  copper 5  for  thefe 
i'alts  ufuaily  draw  a  green,  or  blueilh  tinfture  from  this  metal? 
To  preierve  therefore  this  red  colour  of  the  vitrifled  copper* 
when  mixed  with  common  glafs,  he  made  ufe  of  this  expedi¬ 
ent  $  he  melted  in  the  Focus,  a  piece  of  copper  upon  a  coppeJ, 
and  as  foon  as  it  began  to  vitrify,  he  call  thereon  fome  common 
glafs,  and  as  foon  as  the  glafs  was  melted,  he  took  them  together 
out  of  the  Focus ,  without  confounding  them  $  and  when  cold, 
he  feparated  the  Regulus  from  the  glafs,  as  well  as  he  could, 
and  pick’d  out  of  it  fome  pieces  of  the  glafs,  charged  with  fome 
very  fmall,  red,  tranfparent  particles  of  the  Regulus:  This 
vitrifled  copper  is  then  no  other  than  copper  deprived,  by 
means  of  hear,  of  the  fulphureous  particles,  that  gave  it  the 
form  of  a  metal  $  for  if  you  expofe  to  the  Focus  this  vitrifled 
copper  upon  charcoal,  it  re-aflumes  in  a  little  time  the  colour 
and  confluence  of  melted  copper,  and  as  it  becomes  cold,  Axes 
into  a  good,  red,  malleable  copper,  as  fine  and  hard,  as  it  was 
before  vitrification. 

From  theie  experiments  it  follows,  that  the  bafisof  copper  is  a 
red  earth  lulceptibk  of  vitrification  :  That  this  earth  receives  its 
Yol,  V  N°  C  c  metallic 
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metallic  form  from  a  fulphureous  fubftance,  in  appearance  no 
ways  different  from  the  oil  either  of  vegetables  or  animals :  That 
copper  may  be  deprived  of  this  oil,  by  holding  it  long  enough 
m  the  Focus ,  or  by  calcining  it  in  the  flame  of  common  fire : 
That  charcoal  reilores  again  this  oily  part  to  the  copper,  and  at 
the  fame  time  its  metallic  form  :  It  farther  appears,  that  the  oil 
of  the  coal  has  not  lo  confide'rable  an  effect  on  copper,  as  on 
iron  ;  Copper  put  upon  a  ftone,  or  coppel,  and  expoied  a  long, 
time  to  the  Focus,  fumes  very  much,  and  diminishes  very  confi- 
derably  in  weight  :  M.  Geoffrey  does  not  think,  that  this  fume  is 
only  the  fulphureous  part  of  the  metal,  the  evaporation  of  which 
muft  be  infenfible*  but  that  with  this  oil  there  is  mixed  a  great- 
deal  of  the  earthy,  verifiable  part  of  the  metal,  which  the  heat 
of  the  fun  fublimes,  and  raifes  in  flowers. 

Tin,  expo  fed  upon  coals  to  the  Focus  of  the  burning  glafs, 
melts  and  emits  a  grois,  white,  thick  fume,  till  it  is  all  evapo¬ 
rated  :  If  you  melt  tin  upon  a  coppel,  in  the  Focus  of  the  glais, 
it  fumes  very  much,  and  its  furface  is  covered  with  a  white  rari- 
fied  CaFy  on  which  gradually  ariles  a  tuft,  Or  heap  of  fharp, 
trardparent,  cryftalline  particles,  confifting  of  a  vafl  many  fmall 
points:  If  you  continue  to  hold  this  trials  in  the  Focus  upon  the 
ftone,  tbefe  cfyftals  do  at  length  ceafe  fuming,  and  remain 
fixed,  w hi  1ft  the  ftonc  melts  and  vitrifies:  M.  Geoffrey  took. 
Cake  of  tin  (which  is  tin  reduced  to  a  grey  powder,  by  means  off 
fire,  that  has  taken  away  by  calcination,  great  part  of  its  oily: 
fubftance)  and  expofed  it  on  a  coppel  to  the  Focus ,  where  it; 
fumed  again  very  much,  and  was  reduced  into  fharp  cryftalline 
particles,  confifting  of  other  final!  points  $  upon  re  expofing  to 
the  Focus  thele  cryftalline  particles  upon  charcoal,  they  melted: 
very  eafily,  and  aflumed  again  the  form  of  tin,  the  coal  having, 
furnifhed  them  with  the  fulphureous  part,  that  the  fire  had  be¬ 
fore  taken  away ;  for  it  is  well  known,  that  adding  any  fet,  or 
other  inflammable  matter  to  the  Calx  of  tin,  when  red  hot  in: 
the  crucible,  it  immediately  re-affumes  the  form  of  tin:  Thefe 
experiments  fliew,  that  tin  contains  a  fulphur,  that  is  very  eafily 
feparated,  fince  common  fire  can  do  it  fo  readily ;  and  that  this 
metal  calcined,  or  deprived  of  its  fulphur,  is  eafily  faturated! 
again  therewith,  from  the  oily  part  of  any  inflammable  matter 
whatsoever  5  it  likewise  appears  that  the  metallic  earth,  which 
is  the  bafis  of  tin,  is  a  cryftalline  earth,  very  difficult  to  lie 
melted  5  fince  common  fire  cannot  vitrify  this  metal  by  itfelf,  and 
that  the  heat  of  the  fun,  colleffed  in  the  Focus  of  this  large 
burning  giafs,  cannot  perfectly  melt  the  Cafa,  into  which  this 

metal 
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metal  Is  reduced  $  we  may  luppofe,  that  the  eryftallization,  or 
reducing  of  this  metal  into  fharp  pointed  particles,  proceeds 
from  the  lun’s  gradually  breaking,  and  melting  together  into  a 
lolder,  as  it  were,  lome  of  thefe  finall  cryftals,  as  the  fulphu- 
reous  parts  evaporate,  it  not  being  ftrong  enough  to  melt  them  all 
down  together  in  one  entire  mafs. 

M.  Geoffroy  took  lead,  and  holding  it  in  fufion  upon  char¬ 
coal,  in  the  Focus  of  the  glafs,  it  wafted  all  away  in  fume  3  he 
expoled  the  like  quantity  of  lead  on  a  ftone  to  the  Focus ,  where 
it  emitted  great  quantities  of  fumes,  and  gradually  changed  into 
a  fluid  liquor,  like  oil,  or  melted  roftn ;  this  liquor,  as  It  grew 
cold,  fixed  into  glafs,  which  has  this  peculiar  to  itlelf,  that  it 
Is  dilpoled  into  plates,  like  Venetian  talc,  and  that  it  is  flabby, 
and  loft  to  the  touch,  and  tranfparent,  and  in  lome  parts  of  a 
greeni/h,  or  reddifh  yellow  3  in  continuing  this  matter  in  the 
Focus ,  it  ipread  upon  the  ftone,  like  varnifli,  and  at  laft  pene¬ 
trating  it,  it  helped  to  melt  it:  He  placed  this  talky  earth  in  the 
Focus  on  charcoal,  it  melted,  and  in  a  little  time  after,  re-aft 
fumed  the  form  of  melted  lead  3  he  withdrew  it  from  the  Focus , 
and  letting  it  cool,  he  found  it  no  ways  different,  from  lead : 
Thefe  experiments  fhew,  that  there  is  in  lead,  as  well  as  in  the 
other  impcrfe£f  metals,  a  fulphureous  part,  that  is  eaftly  fepa- 
rated  by  common  fire,  or  the  heat  of  the  fun,  and  that  this  me? 
tal  has  for  its  bafts  a  foliated,  or  talky  earth. 

M,  Geojjroy  placed  quiokftlver  in  the  Focus  upon  charcoal  on 
the  coppel,  and  on  the  ftone,  which  was  all  immediately  diflft 
pated,  and  exhaled  in  a  very  thick  fume :  He  expofed  on  the 
none  to  the  Focus ,  feme  Frascipitat.  per  fe,  in  a  degree  of  heat, 
equal  to  that  of  digeftion,  it  feerned  to  melt,  but  it  prefently 
evaporated,  only  there  remained  a  fmall  quantity  of  a,  very  rati¬ 
fied  dull,  like  a  froth  or  icum;  but  continuing  it  in  the  Focus , 
it  melted,  and  became  a  yellowifh  gift's,  wherein  one  might  dife 
tinguilh  lome  particles  of  metal,  like  ftlver:  He  expoled  00 
charcoal  lome  Frascipitat.  per  fe,  it  fumed  very  much,  and  as  it 
melted,  one  might  obl'erve  little  globules  of  mercury  unite,  and 
form  themfelves  together  upon  the  coal,  but  they  prefently  eva¬ 
porated  :  Thefe  experiments  feem  to  prove,  that  there  is  in  mer¬ 
cury  a  fulphur  that  may  be  feparated  by  a  very  gentle  heat,  fuch 
as  that  of  digeftion  3  that  as  loon  as  mercury  is  deprived  of  this 
fulphur,  it  lofes  its  fluidity,  and  brightness  5  that  the  bafts  of 
mercury  is  a  Calx,  or  red  earth}  that  this  Cake  does  not  melt 
into  glals,  as  the  Calx  of  other  metals,  becaufe  it  is  too  volatile, 
evaporating  by  the  heat  as  loon  as  melted  3  that  on  reftoring  a 
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fulphur  to  this  Calx ,  by  expofing  it  again  upon  charcoal  to  the 
Focus ,  it  immediately  re-affumes  its  metallic  brightnefs,  and 
fluidity,  and  becomes  mercury:  M.  Geoffrey  could  not  deter¬ 
mine,  whether  this  light  earth  that  remained  on  the  (tone,  artem 
the  evaporation  of  the  Calx  of  the  mercury,  were  a  part  of  the. 
.earth  of  the  mercury,  more  exactly  depriyed  of  its  oil,  and 
confequently  more  fixed,  and  proper  for  vitrification,  or  whether 
it  might  not  be  lbme  matter  foreign  to  the  mercury,  that  fixes 
itfelfl  and  remains  behind  on  its  evaporation :  The  relulr  of  ail 
thefe  experiments,  is,  that  thele  four  metals,  called  imperfecly 
viz.  iron,  copper,  tin,  and  lead,  are  compofed  of  a  fulphur,  or 
oily  fubftance,  and  of  a  metallic  earth  capable  of  vitrification  - 
that  from  this  lulphur  proceeds  the  opacity,  brightness,  or  maD 
leabilityof  a  metal;  that  this  metallic  fulphur  does  not  at  all 
appear  different  from' the  oil  either  of  vegetables,  or  animals- 
that  it  is  the  lame  in  mercury,  as  in  the  four  imperfect  metals  ;; 
that  thele  four  metals  have  for  their  balls  an  earth,  lufceptible  of 
nitrification 5  that  this  earth  is  different  in  every  one  of  thele; 
four  metals,  in  that  it  vitrifies  differently  in  each  of  them,  and’ 
that  on  this  difference  in  vitrifying  depends  the  difference  of 
metals. 


ObfeTvations  on  Incifions  of  the  Cornea  5  by  2)r.  Gandolphe, 

Phil.  Tranf,  N°  322.  p.  387. 

CONTU  SIONS  on  the  bodies  of  animals  do  pot  always 
make  the  greatdi  impreffion  on  the  parts,  that  immediately 
receive  them  ;  an  in  fiance  of  which  Dr.  Gandolphs  had  in  a  blow 
on  the  eye  5  there  was  a  flight  contufion  on  the  outfide  of  the 
part,  with  very  little  alteration  to  appearance  5  but  a  veflel  be¬ 
ing  broken  within,  poured  fourth  a  confiderable  quantity  oi 
blood$  the  eye  likewile  loft  its  tranlparency,  and  almolt  its 
flght,  which  was  fo  very  weak,  that  it  could  Icarcely  perceive 
the  greateft  light,  when  exppfed  thereto  5  the  Cornea  appeared 
all  over  red,  but  without  any  inflammation,  receiving  its  colour i 
from  the  blood  poured  in  upon  the  aqueous  humour:  The  Dr, 
law  the  patient  the  fixth  day  alter  he  received  the  hurt ;  he  bad 
been  let  blood  thrice,  and  the  eighth  day  the  Dr.  cauled  the 
j Coitt?a  to  be  opened  near  the  middle,  and  intending  to  make  a 
large  orifice,  he  determined  not  to  make  it  at  the  bottom  of  the 
Cornea )  upon  making  the  orifice,  there  iffued  forth  lbme  drops 
of  the  aqueous  humour,  mixed  with  blood;  the  Cornea  fill!  ap¬ 
peared  as  red  before,  and  protuberant;  this  circumftance  made 
reldlye  immediately,  to  make  a  iecond  orifice,  as  large  as 
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the  former,  but  lowers  and  there  run  out  fome  drops  of  the  hu¬ 
mour,  and  the  eye  did  not  appear  lb  red,  and  convex,  as  before  % 
the  humour  continued  iffuing  from  the  orifice  for  fbtne  timej 
there  was  nothing  applied  to  the  eye,  but  a  coinprefs,  or  dupe, 
dipped  in  a  mixture  of  four  ounces  of  plantain  water,  and  two 
ounces  of  a  vulnerary  water :  The  day  after  the  operation,  the 
upper  part  of  the  Corned  was  tranfparent,  the  lower  part  not  fo 
red,  and  the  whole  membrane  appeared  to  have  recovered  its  na¬ 
tural  convexity  3  it  teems,  that  all  the  extravaiated  blood  would 
have  quite  run  out,  had  the  lower  part  of  the  Corned  been 
opened,  and  remained  lb  for  fome  rime  5  the  Dr.  obferved  the 
alterations  of  the  eye  for  three  days  together,  in  which  time  the 
■extra v  dated  blood  teemed  fometimes  to  lpread  over  the  whole 
cavity  of  the  Cornea  $  the  Dr.  judged,  that  the  motion  the  patient 
himielf  might  have  ufed,  had  opened  a-new  lome  blood-vefite]* 
or  had  mixed  the  extra vafated  blood,  with  the  aqueous  humour 5 
for  he  did  not  perceive  all  that  time,  that  there  was  any  frefh 
effufion  of  blood :  The  fifth  day  after  the  two  firft  incifions,  the 
Dr%  caufed  a  third  to  be  made,  at  the  bottom  of  the  Cornea  $ 
fome  drops  of  the  humour  iifued  out,  and  continued  fb  to  do, 
for  fome  time,  and  in  two  days  after  the  eye  recovered  its  natural 
tranfparency :  The  pupil  was  now  very  much  dilated  5  but  again 
it  gradually  contrasted,  tho*  not  to  its  ufual  fmallnels  5  the  Iris 
kept  its  motion  all  this  while,  lo  that  he  could  not  fufpefl  that 
the  lancet,  in  making  the  incifion  on  the  Cornea ,  any  ways 
touched  upon  the  iris ,  becaute  the  pupil  continued  exactly 
round  5  and  a  blow,  that  can  divide  the  continuity  of  the  parrs 
of  the  eye,  and  caufe  a  fuffufion  of  blood,  is  but  too  capable  of 
depriving  the  Iris  of  its  natural  power  of  contrafling :  The  pu¬ 
pil,  which  before  the  blow  was  one  line  in  diameter,  when  the 
Iris  was  contracted,  was  then  at  lead  two  lines  in  diameter  $  the 
tranfparency  of  the  humours,  and  convexity  of  the  Cornea ,  were 
the  lame  as  before  3  the  fight  was  then  reftored,  and  there  re¬ 
mained  no  other  alteration,  than  what  neceiTarily  follows  from 
the  like  dilatation  of  the  pupil, 

From  hence  may  be  drawn  fome  remarks  that  may  be  of 
ule  in  practice,  and  that  incifions  may  be  made  fuccefsfully 
on  the  Cornea:  1.  Incifions  are  made  on  this  part,  without 
any  pain.  2.  The  orifices  unite  again  without  any  tear* 
3.  We  find,  that  plants  of  a  dilcumve  quality  have  a  bad 
effedt,  the  patient  finding  himielf  much  worle,  alter  ufing  a  ca~ 
tapklrn  made  of  chervil  and  parfley  3  tilde  plants,  which  are 
excellent  m  dilcuffing  extravaied  blood  in  the  mulcular  parts, 

have 
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have  a  bad  effed,  when  applied  to  the  eye,  by  caufing  pain 
and  rendering  the  fight  more  difturbed :  When  there  is  a 
eonfiderable  efFufion  of  blood  in  the  eye,  in  couching  a  catara&j 
and  no  orifice  made  in  the  Cornea  to  let  it  out,  it  may  fo  alter  the 
tranfparency  of  the  vitreous  humour,  as  to  caule  a  lois  of  fight;, 
which  fometimes  endues  upon  this  operation :  The  Dr.  thought 
proper  to  make  the  incifion  near  the  middle  of  the  Comedy  that 
the’ point  of  the  lancet  might  not  touch  upon  the/m,  which  would 
have  been  of  much  worle  confequence  than  a  Icar  s  The  erFufion; 
of  blood,  that  fometimes  happens  in  couching  catarads,  is  difi 
cuffed  again,  either  by  external  applications,  or  by  the  help  of 
nature  $  but  when  the  effufion  fsvery  eonfiderable  5  this  operation 
may  be  neceflary  to  prevent  worfe  confluences :  As  for  the  fear, 
that  fometimes  endues  from  an  incifion  or  the  Comedy  the  Dr.  had 
read  in  an  ancient  author,  that  we  need  not  apprehend  it;  but,  if 
we  make  incifions  on  eyes,  affeded  with  inflammations,  ulcers,  or 
defluxions,  which  very  much  dilate  the  Ret  indy  and  veflels,  ari 
efcar  forms  itfelf  much  more  eafily  in  thefe  cafes,  and  coniequently 
we  ought  to  ufe  the  greater  caution. 

An  Experiment,  fiewing  that  an  Object  may  become  vijlble ,  in 
the  dark,  thro 1  fuch  an  opaque  Body,  as  Pitch,  while  under 
the  Circumftances  of  Attrition  and  a  Vacuum  5  by  Mr*  Francis 
Hauksbee.  Phil.  Tranf.  N°  322.  p.  391. 

MR.  Hauksbee  melted  fome  pitch  in  a  globe  glals,  and  kept. 

it  turning  about,  till  the  larger  part  thereof  had  got  a  pretty 
thick  lining,  that  no  ray  of  light  could  any  ways  penetrate  it  5  he 
exhaufled  this  globe  of  its  contents  of  air,  and  it  being  night,  he 
put  it  on  the  engine  to  give  it  motion;  where  after  it  had  beer 
turned  a  little  while,  with  his  hand  on  that  part  lined  with  the 
pitch,  he  could  very  eafily  difeover,  thro’  the  tranfparent  part, 
on  the  inner  furface  of  the  pitch,  the  very  fhape  and  lines  of  hk 
band,  as  likewise  thole  of  nis  fingers,  for  rhe  moil  eminent  partr 
of  the  hand  and  fingers,  that  touched  the  glals,  appeared  all  lu* 
minous ;  the  other  parts  difeovered  themfelves,  by  the  dark  in¬ 
tervals  they  made  between  the  enlightened  parts,  and  it  appear’d 
plainly,  when  the  fingers  were  either  fpread,  or  dole  together : 
Now,  after  a  l'mall  quantity  of  air  was  admitted,  the  light  did 
appeared  on  the  infide  of  the  lined  part  (but  not  on  the  other] 
which  began  to  difeover  itfelf  more  and  more  on  the  outfide,  tho: 
even  in  Vacuo  always  a  light  attended  on  the  touch  of  thole  parts, 
that  were  moll  contiguous  to  the  glals  5  but  now,  a  circle  of  lighi 
would  difeover  itlelf,  jull  on  the  edge  of  the  pitch,  which  fepa 
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jrated  it  from  the  tranfparcnt  part,  as  likewife  another  ring  of 
light,  iomewhat  nearer  the  axis  of  the  glais,  but  both  thefe  ap¬ 
peared,  vvhen  the  hand  was  applied  to  the  under  part;  for  when 
't  was  removed  to  the  contrary  part,  no  fuch  appearance  enfued  ; 
jthe  tranfparcnt  half  of  the  glafs  was  in  all  circumftances  as 
former  experiments ;  when  all  the  air  was  admitted,  the  ele&ri- 
kity  of  the  glafs  in  all  its  parts,  the  lined  as  well  as  tranfparent^ 
performed  much  alike,  the  threads  feeming  to  be  attrafldd  every 
where  with  equal  vigour:  To  conclude,  this,  and  a  former  expe¬ 
riment  of  the  fealing  wax,  plainly  difeover  a  tranlparent  quality 
'in  force  bodies,  called  opaque,  under  particular  circumftances  - 
it  was  never  io  much  as  iuipecled,  that  they  could  exchange  that 
quality  for  the  contrary  one,  and  again  refume  their  former  ftate: 
VV  hat  is  faid  towards  a  realbn  of  fuch  an  appearance  in  the  expe¬ 
riment  of  the  fealing-wax,  Thil.  Tranf .  N°  315.  Mr.  Hauksbee 
akes  to  be  very  applicable  to  this.  Vide  Thyfico-mechanical 
Experiments  on  various  Subjects,  p.131. 

An  Account  of  fome  ancient  Brafs  Inftruments  found  in  York¬ 
shire  ;  by  Mr.  Ralph  Thoresby  ;  with  a  Differ  tat  ion  thereon  * 
by  Mr.  Thomas Hearne.  Phil.  Tranf.  N°  322.  p.  393. 

AS  the  fervants  of  Mr.  Ellis>  of  Kiddaf  were  plowing  in  a 
place  called  Ofmnd-thick ,  near  Bramham-moor ,  they  dif¬ 
fered  five  or  fix  brafs  inftruments,  of  different  iizes,  from  little 
more  than  three  to  four  inches  and  a  half  in  length,  and  from  one 
and  a  half,  to  two  inches  and  a  half  in  breadth;  they  were  fome- 
what  in  the  ftiape  of  a  wedge,  as  proceeding  from  a  thin  edge, 
which  after  lo  many  ages,  was  tolerably  /harp,  to  an  inch  and  a 
half  or  two  inches  at  the  thicker  extremity,  where  they  were 
wrought  hollow  to  put  upon  a  /haft  ;  each  of  them  had  an  ear  or 
loop :  Some  fuppofe  them  to  have  been  arrow-heads,  or  axes  of 
the  ancient  "Britons  3  others,  thofe  of  the  Roman  Catapult <e  ;  but 
Mr.  Thoresby  rather  takes  them  to  have  been  the  heads  of  Ijpears 
)r  walking-ftaves  of  the  civilized  Britons ;  and  tho5  they  were  of 
1  fomewhat  different  /hape  from  thofe  deferibed  by  Speed  lib.  1. 
rap.  vii.  Hift i  of  Great  Britain ,  whole  figures  Mr.  Thoresby 
bppoies,  were  taken  from  ancient  MSS;  yet  by  the  loop  in  the 
Ide  we  may  better  conceive,  how  thofe  ornamental  labels  were 
aliened,  than  by  the  figures  there  reprefented:  That  fwords,  or 
kggers  were  ufed  in  old  times,  of  the  lame  metal,  as  well  in 
Ireland  as  in  Great  Britain  (of  which  there  are  feveral  deferibed 
n  the  laft  edition  of  the  Britannia _)  Mr.  Thoresby  conjecfores 
rom  lome  that  were  found  there  of  late  years,  one  of  which  was 
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of  a  middle  fi ze,  1 8  inches  lopg  in  the  blade;  whereas,  oF 

thole  found  in  Wain*  fome  were  but  12,  others  24  inches  long; 
the  hilt  or  handle,  was  probably  of  wood  (as  was  that  of  an 
old  fword  Mr.  fhoresby  had,  which  was  five  foot  and  a  half  long) 
it  having^been  entirely  confumed  5  they  were  fadened  together  by 
four  larger,  or  two  fmaller  nails,  as  appeared  by  the  holes  in  the 
brafs,  which  were  dill  entire:  Mr .Thoresby  had  likewife  an 
ancient  fpur,  that  was  no  led  than  fix  inches  and  a  half  long,  from 
the  heel  to  the  middle  of  the  rowel  ;  but  this  which  is  gilded, 
and  of  a  nicer  workmanfhip,  he  fuppofes  to  be  of  a  much  later 
date. 

From  the  great  variety  of  ancient  monuments,  continuallyy 
found  in  thefe  illands,  it  is  plain,  that  vad  improvements  might 
be  made  to  the  accounts  that  have  been  hitherto  given  of  the 
jRritiJh  antiquities ;  divers  places,  that  were  of  note  in  the  times 
of  the  Romans ,  but  now  quite  dedroycd,  have  been  fince  found 
out  by  means  of  coins,  and  the  antiquity  of  fome  other  towns 
may,  by  thefe  helps,  be  carried  much  higher  than  Mr.  Cambden/ 
has  done;  and  particularly,  Witney ,  within  (even  miles  of  Ox¬ 
ford,  appears  to'  have  been  a  plaee  of  note,  long  before  Edward: 
the  Confejjor's  time,  as  Mr.  Hearne  gathers  from  Roman  coins- 
found  there,  the  bed  of  which,  was  one  of  impure  diver,  accor¬ 
ding  to  the  cudom  of  that  time,  in  honour  of  Julia  Mammtea, 
rftotherof  Alexander  Severus  $  and  what  makes  it  the  more  likely,; 
that  there  was  a  town  here  fo  early,  is,  that  the  Ickenildroad  pafied: 
not  far  from  it  on  the  right  hand,  in  its  courle  to  Cirencefter 
where  all  the  four  great  roads  eroded. 

From  Mr.  Ehoresbf  s  relation  of  the  indruments  of  brais,  it  is 
plain,  that  they  are  exactly  like  that  in  the  repofitory,  adjoining 
to  the  Bodleian  library  at  Oxford ;  this  has  been  kept  therefor 
ieveral  years,  but  where  it  was  dilcovered,  there  is  not  the  lead' 
memorial  left  to  inform  us;  perhaps,  it  might  he  procured  by 
Dr.  cPlot ,  when  he  was  writing  Eke  natural  Hiffory  of  Stafford-, 
Jhire ,  where  cap.  x.  ie£f.  19.  &c.  he  has  mentioned  Ieveral  indru- 
rnentsof  the  fame  kind,  dug  up  in  that  county:  The  figures  of 
the  tops  of  the  Ipears  of  the  ancient  'Britons ,  both  before  and 
after  they  were  civilized,  reprefented  by  Speed ,  in  lor.  fupra 
citat .  are  altogether  different  from  thole  we  are  now  confidering, 
being  exafdy  of  the  fame  make  with  the  figures  we  find  in  the 
Colurnna  Erajana,  and  the  books  that  reprefent  the  military  in¬ 
druments  of  the  old  Romans ,  and  Greeks,  die.  But  had  they  been 
of  fome  reiemblance,  yet  Mr.  Hearne  cannot  fee,  that  thole  fi¬ 
gures  in  Speed  are  of  any  authenticity ;  for  tho*  Mr.  Ehoresbf 
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conjectures,  that  they  were  copied  from  old  MSS.  yet  Mr.  Hearns 
could  never  meet  with  any  MSS.  of  our  Britijb  hiftory,  that 
j  had  any  fuch  figures;  hence,  Mr.  Hear ne  is  inclined  to  think, 

\  that  thele  figures  are  modern;  and  owing  to  Mr.  Speed  himlelf^ 
and  it  is  what  he  himfelf  infinuates  in  the  fame  chapter,  aeknow- 
j  ledging,  that  they  were  adapted  to  the  defcriptions  given  of  the 
Britons  in  ancient  authentic  authors :  But  not  to  examine  Other 
j  particulars,  the  fhape  of  the  fpears  in  their  hands  is  riot  coun¬ 
tenanced  by  any  authority  of  note  5  for  tho’  Herodian  has  ac- 
iquaintedus;  that  they  uled  fhort  ipears,  yet,  he  is  filent  as  to 
!  their  make;  nor  indeed,  have  we  any  where  a  good  account  of 
I  the  military  arms  of  the  Britons :  Their  authors  are  modern  in 
:  companion  of  the  Roman  authors,  and  withal  romantic,  and  not 
:  to  be  relied  on;  and  as  for  the  Bards ,  they  took  no  care  to  tranfo 
!  mit  to  pollerity  thele  weapons,  or  give  us  exa&  relations  of  their 
j  country  men:  It  is  true,  that  there  Have  been,  anddtitf  ate  found 
leveral  inftruments  made  6f  flint,  which  the  bed  judges  edeem 
to  be  Britijb  $  the  Hint  heads  of  their  arrows,  are  commonly 
called  in  Scotland,  Elf-arrows,  as  being  fuppofed  to  have  aa 
extraordinary  virtue  againdthe  elves,  and  to  drop  from  theeiouds : 
There  are  other  flints,  lomewhat  relembling  axes,  and  thefe 
Dr.  Plot  calls  in  loc.  fupra  citat.  Britijb  axes ;  but  Dr.  Leigh, 
in  his  Natural  Hift.  of  Lancajhire ,  lib.  1.  p.  18 1.  thinks  they 
are  Indian ;  Sir  William  Dugdals  inclines  to  Dr.  Plot's  opinion, 
and  he  acquaints  us,  in  his  Antiquities  of  Warwickshire ,  p.  778, 
with  leveral  of  about  four  inches  and  a  half  in  length,  curioufly 
wrought  by  grinding;  but  they  might  as  well  have  been  Roman, 
the  Romans  having  uled  flint  weapons,  as  well  as  the  Britons ,  and 
it  was  from  the  Romans ,  that  the  Britons  learned  the  art  of  work¬ 
ing  them  ;  what  feems  to  convince  us,  that  they  might  be  Roman , 
is,  that  thole  mentioned  by  Sir  William ,  were  found  at  Oldbury , 
Aldbury,  or  Ealdbury ,  which  was  a  Roman  fort,  and  fignifieS 
the  lame  with  Alchejler  in  Oxfordshire,  Alchejler  being  nothing 
die  but  6aIo-ceapreja  lb  called  by  the  Saxons to  fhew  that  it  was 
a  place  of  antiquity,  even  in  their  time;  and  tho’  the  anonymous 
author  of  the  antiquities  of  Alchefter,  at  the  end  of  the  parochial 
antiquities  of  Ambrofden ,  derive  it  from  Alls  St  us,  as  if  he  were 
foe  founder  ;  yet  there  is  no  authority,  either  from  coins,  infcrip- 

dons,  or  booLs,  to  countenance  that  conjedure. 

Now,  flncetHere  are  no  authentic  authors,  to  inform,  us  of  tHe 
irms  uled  by  the  Britons  in  their  wars,  Mr.  Hearne  can  think  or 
10  method  more  proper  for  finding  this  out,  than  by  examinin'? 
*foat  arms  were  in  ule  among  thole  people,  from  whom  they 
Vol.'V,  N°  D  d  medi- 
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mediately  bad  their  original :  Mi*.  Sheringham  inclines-  in  h 
fey&lZte  Grig*  Gentis  Ariglor*  p.  7-  leq.  to  the  dory  of  Geoffrey 
of  Aid’d  mouthy  who  deri  ves  the  "Britons  from  the  ! Trojans  ;  and 
this  is  likewise  the  opinion  of  feveral  learned  men  ;  but  Mr.  Hearne 
rather  ftrifcds  in  with  thole  other  writers  of  more  authority,  Who 
Britons  from  the  Gauls,  atnongft  whom  Mr -Cambden 
is  the  principal,  who  has  diligently  and  nicely  proved,  that  the 
Gads  and  Britons  had  the  lame  religion ;  that  they  both  had  their 
Bdrds:  and  T)rUidsy  the  fame  form  of  government*  uled  the  lame 
method  of  fighting,  had  the  fame  natural  genius,  were  equally 
candid,  and  innocent,  addicted  to  change  when  provoked,  com- 
paurdnate  to -their  relations,  and  always  ready  to  engage  in  their 
vindication;  he  has  withal  fhewn,  that  they  both  affe&ed  greats 
numberV  of  iervanfs,  that  their  buildings  were  alike,  and  fur- 
rounded  with  woods ;  that  they  both  ufually  wore  chains  of  gold 
about  their  necks,  and  had  rings  on  their  middle  fingers;  that: 
both  wore  long  hair,  and  that  the  garments  called  Brach<e->  were? 
common  ro  each :  Thefe  things  Mr.  Cambden  confirms  from  the 
bell  and  mod  approved  authors;  and  as  the  chiefed  argument, 
he  has  alkdged  variety  of  indances  to  fhew,  that  they  fpoke  the 
fame  language :  Mr  Sheringham  was  aware  of  this,  and  there¬ 
fore  to  evade  the  force  of  the  argument,,  he  makes  the  Trojans  to 
come  thro’  Gaul,  which  being  then  thinly  inhabited.  Brute  and: 
his  affociates  loon  conquered,  built  a  city,  and  continued  there, 
till  they  had  peopled  it  well ;  after  which  they  pa&ed  over  into) 
Britain ,  and  by  that  means  the  Britons  came  to  have  the  fame 
language:  But  this  does  not  leem  confident  with  the  ufual  pru¬ 
dence,  nor  with  the  other  wile  abts  aferibed  to  Brute ;  for  it  is  not 
probable  that  Brute  would  voluntarily  leave  lb  large  a  country  as 
GauL.  for  one  that  was  fo  much  fmaller ;  it  is  therefore  more  likely, 
that  the  Britons  had  their  immediate  original  from  the  Gauls  y 
Ccefar  himlelf  thought  lo,  as  to  thofe  that  inhabited  nearer  the 
coafts,  not  withdand  1  ng h h  oblervation,  that  the  midland  people, 
were  Aborigines:  Nor  will  Boshorris  afiertion,  that  the  Gallic 
tongue  was'the  fame  with  the  Scythian,  overthrow  this  hypothefis; 
for  it  may  very  well  be  luppoled,  that  the  Gauls  came  fird  from5 
the  Scythians,  who  are  in  Jujliri s  Hift .  lib.  II.  cap.  1.  obfervedi 
to  have  been  the  mod  ancient  people,  and  to  have  contended  with 
the  /Egyptians  on  that  fcore  ;  this  will  exactly  agree  with  whai 
Cambden  and  others  haveafferted,  concerning  the  Gauls  being  def 
ccndedfrom  Gomer ,  the  elded  Ion  of  Japhet ;  Mr.  Sammes  it  it 
true,  derives  the  Scythians  from  Magog  the  lecond  fon  of  Japhet 
but  (not  to  take  notice  here  of  his  contradicting  himlelf  in  thins 
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point)  fince  Strabo  lib.  II.  and  Stephanas  de  Urbib.  voc.  yayafuktr 
mention  a  city  called  Gogarena,  between  Colchis  and  Iberia ,  and 
fince  the  city  Hierapolis,  in  C&lo-fyria,  according  to  ‘Pliny  Nat* 
Hi  ft.  lib.  V.  cap.  23,  was  called  by  the  Syrians^  Magog, ,  it  is  more 
probable,  that  Magog  feated  himlclf  in  thole  countries,  near 
which  it  is  agreed,  his  brethren  lettled,  than  that  he  wandered 
lb  far  from  them:  Here  Mr.  Hearne  oblerves,  that  the  Britons 
were,  like  the  Scythians ,  a  frugal  people,  and  their  longevity 
(they  often  living  to  the  age  of  120  years)  might  in  a  great  inea- 
lure  be  alcribed  to  their  temperance,  and  their  milk-diet  (juft  . 
like  the  Hippomolgs  mentioned  by  Homer ,  il.  xiii.  v.  3.)  and  as 
JEfchylustz  11s  us,  that  the  Scythians  were  rznrnais  Boanot;  cruvvoy.ot, 
i.  e.  a  nation  addicted  to  the  feeding  of  h or fes  3  lo  the  fame  may 
be  faidof  our  ancient  Britons,  who  were  very  religious,  and  ob- 
ferved  the  rules  of  their  priefts,  and  took  extraordinary  delight 
in  cattle  3  whence,  perhaps,  they  might  affexft  to  have  the  figures 
of  beafts  cut  upon  their  bodies. 

The  next  enquiry  is,  what  arms  were  ufed  by  the  Gauls  f 
There  are  feveral  authors,  that  have  written  of  their  nature,  par¬ 
ticularly  Culver ius  and  Boxhorn  3  the  names  of  thele  arms  are 
Spat  ha*  gejfum,  (gefum  ovgcefum )  lancea ,  fparumi  cateia ,  mat  arts > 
or  rather  mater  is  not  matara,  machrera ,  (xdpis,  or 

thyreos.  Vide  Liv.  lib.  viii.cap.  24.  edit.  Oxon.  and  Cetrum 
ovcetra:  Mr.  Hearne  oblerves  in  general,  that  the  Gejfum  was  a 
javelin,  the  fparum,  mateia ,  o  mataris ,  different  iorts  of 
darts,  and  that  the  Thyreos  w?as  an  oblong,  and  the  Cetrum  a 
fhort  kind  of  fhield  5  lo  that  the  Spatha  only  remains  (  for  the 
nature  of  the  lance  is  well  known)  to  be  compared  with  the  wea¬ 
pons  we  are  confidering$  it  is  called  by  the  Italians ,  Spada ,  and 
by  the  Spaniards ,  Efpada  3  from  the  defcriprion  IJidore  has  left 
us  of  it,  we  are  informed,  that  it  was  a  two  edged  iword,  with 
■which  they  cut  and  not  thruft3  whence  it  is  plain,  that  thole  arms 
had  not  fharp  points,  agreeable  to  what  Livy  lib.  xxii.  cap.  4 6. 
edit.  Oxgh.  has  related,  viz.  that  their  Gladii  were  Praelongi,  ac 
fine  mucronibus  5  and  Polybius  has  the  lame  realbn,  why  they 
did  not  pufh  with  them  3  hence  it  is  plain,  that  our  inftruments, 
which  have  not  two  edges,  but  are  dull  like  wedges,  were  not 
Spathce ,  and  fince  they  do  not  agree  to  any  of  the  other  Gallic 
weapons,  we  may  carry  on  our  enquiry,  and  examine,  whether 
they  agree  with  any  of  the  arms  of  feme  other  nation,  that  made 
a  figure  in  Britain . 

Our  anceftors  the  Saxons  can  have  no  fhare  in  this  inquiry  3  for 
it  is  plain  from  their  hiftory,  given  by  Verftegan ,  and  like  wile 
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from  t \k  figures  publifhed  by  him,  that  fpears,  halberts,  (hields, 
crois-bows,  (words  (which  were  broad  and  bent  fomething  refem- 
lyling fcythe)  and  hatchets,  which  they  called  bills,  were  the  arms 
made  u(e  of  by  them  5  nor  did  the  weapons  of  the  Danes,  that 
Succeeded  them,  vary  much,  if  at  all  ;  for  coming  from  the  fame 
parts,  they  ufed  the  fame  cuftoms  in  their  military  exploits  :  But 
tho’  thefe  weapons  do  not  relemble  either  the  Saxon  or  Damp  mili¬ 
tary  arms,  yet  Mr.  Hearne  finds  in  Wbrmius's  Mufeum.  p.  9  54.  two 
Cimbrk  inftruments,  with  which  they  have  lome  relemblance  ; 
thefe  he  tells  us  were  of  brafs,  and  he  calls  them  wedges  ;  the  larger 
(ort  of  them  were  five  inches  long,  and  three  inches  broad  ;  he 
is  of  opinion,  that  they  were  ufed  in  war,  efpecially,  when  the 
armies  w*ere  very  near  each  other  ;  if  they  had  had  holes,  by 
which  they  might  have  been  fixed  to  helves,  he  would  have  be¬ 
lieved  them  to  be  battle-axes  ;  but  being  neither  hollow,  as  ours 
are,  nor  having  any  other  way  of  being  fattened  to  other  inftru- 
ments,  he  concluded,  that  the  name  of  wedges  might  be  moft 
proper :  A  certain  gentleman  informed  Mr.  Hearne ,  that  much 
the  fame  inftruments  had  been  found  in  the  Me  of  Man ,  and  that 
a  great  many  urns  had  been  likewiledilcovered  there,  as  alfo  divers 
inlcriptions,  with  odd  chara&ers;  Mr.  Hearne  does  notqueftion, 
but  the  inferiptions  were  Runic ,  and  it  is  highly  probable,  that 
the  inftruments  were  like  thole  in  Wormius ;  but  if  they  agree 
cxa£Hy  with  ours,  they  will  appear  to  be  Roman :  For  tlio’  it  be 
commonly  held,  that  the  Romans  never  were  in  the  Jjle  of  Man, 
yet  he  fees  no  other  real'on,  whyitfhould  be  thought  lo,  than  that 
ancient  authors  make  no  mention  thereof  ;  this  is  only  a  negative 
argument,  and  what  we  ought  not  to  lay  much  ffrds  on  5  the 
urns  (eem  plainly  to  evince,  that  they  were  there  5  it  is  laid  indeed 
that  thefe  urns  mutt  be  Danijh,  becaule  of  the  (mall  black  bones 
and  afhes  found  therein,  which  however,  is  no  lure  ground  to  go 
upon  ;  for  Mr.  Hearne  has  ken  in  the  Bodleian  repofitory,  a 
piece  of  a  Roman  urn,  dug  uo  (several  years  before  at  an  old 
Roman  town  in  England,  with  ieveral  others,  lome  of  which 
were  of  different  figures;  and  with  it  were  found  little  black  bones, 
afhes,  &c.  wrapped  up  in  two  pieces  of  coarte  linen,  of  the  lame 
figure  with  the  urn;  the  Imallnels  of  the  bones  (hews,  that  they 
were  the  relicks  of  children ;  it  was  cuftomary  amongft  the  Romans 
after  the  bodies  were  burnt,  to  wafh  the  bones  with  wine,  and 
milk,  and  afterwards  the  women  wrapped  their  children  in 
linen,  dried  them  in  their  boloms,  and  then  put  them  into  urns 
to  be  buried;  this  cuftom  was  alio  peculiar  to  the  Danes ,  who 
learned  it  from  th e  Romans,  from  whom  likewiie  they  received 
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urn-burial  itfelf ;  fuch  urns  are  likewife  mentioned  by  Sir  Tho¬ 
mas  Brown,  tohavebeen  found.at Old  Waljingham ,  in  Torkjhtre  3 
nor  is  the  Roman  hiftory  altogether  filent  as  to  the  IJle  of  Alan 
being  known  to  the  Romans  3  for  ‘Plutarch  exprefly  tells  us,  that 
vine  Demetrius  failed  thither,  as  well  as  to  the  other  Britijb  ifles, 
in  the  reign  of  Ndrian$  it  is  not  iurprifing,  that  Runic  mlcrip- 
tions  are  difcovered  in  the  places  where  Roman  urns  are  found  3 
tboie  infcriptions  might  have  been  made  upon  other  occasions, 
after  it  became  inhabited  in  future  ages  by  "Danes  and  Norwe¬ 
gians  ;  the  lame  thing  has  iometimes  happened  in  England  3  and 
Mr.  Cambden  particularly  relates,  in  the  dole  of  his  diicourle 
concerning  Stone-henge ,  that  in  the  time  of  King  Henry  the  VIIJL 
there  was  found  at  Stone-henge,  a  table  of  mixed  metal,  on  which 
were  engraved  leveral  letters,  but  the  chara&er  was  lb  odd,  that 
neither  Sir  Thomas  Eliot  nor  Mr.  Lilly ,  the  famous  ichool-mafter 
of  St.  Raul's,  could  tell  what  to  make  of  them,  lo  there  was  no 
care  taken  to  prelerve  the  monument,  which  Olaus  Wormius  took 
to  be  Runic ,  as  undoubtedly  it  was  3  and  yet  Stone-henge  idelfis 
a  Roman  work,  as  has  been  made  out  by  Mr.  Inigo  Jones ,  who 
tho’  he  was  anlwered  by  the  learned  Dr.  Charleton,  yet  blx.JoneJ^ 
opinion  was  very  well  defended  by  Mr.  John  Web ,  who  in  his 
book  has  diftmdly  examined  the  methods  made  ule  of  both  by 
the  Romans  and  Danes  in  their  buildings. 

Mr.  Hearne  having  Ihewn  that  theie  indruments  were  not 
military  arms,  either  of  the  ‘Britons ,  Saxons ,  or  Danes ,  carries 
on  his  enquiry  farther,  and  endeavours  to  prove,  that  they  were 
Roman  3  he  once  took  them  to  be  a  fort  of  axes,  which  th c  Romans 
made  ule  of  in  their  facrifices,  and  Dr.  Riot  takes  notice  of  two 
iorts  of  them,  the  jecures  lapider? ,  and  the  fecures  cuprzdc, 
tho’  Dr.  Leigh  will  have  both  his  inftances  to  be  Indian. 

Upon  a  more  narrow  conlideration  of  the  Roman  lacrificirtg  in- 
flruments,  Mr.  Hearne  quite  changed  his  opinion,  not  finding  the 
lead  foot- fteps  of  i'uch  axes  in  any  of  the  books  of  Roman  ant  iqui¬ 
ties  he  hitherto  confuted  3  on  the  contrary  they  are  in  the  Souve * 
taurilia ,  or  Solitaurilia  of  the  Column  a  Trajan  a,  repreiented  in 
the  lame  form,  and  faftened  in  the  fame  manner,  as  we  ule  at  this 
day;  and  lb  alio  in  other lacrifices,  as  may  partly  be  leen  in  the 
gems,  rings,  &c.  publilhed  out  of  the  dudies  of  Nugufiinus  and 
GorUus ,  as  well  as  in  the  monuments  of  Gruter ,  Reinefius ,  Spon 
and  Fabretti ,  not  to  mention  the  authors  on  this  fubjebl  colletded 
by  Grcevius  in  his  book  of  Roman  antiquities;  neither  could  they 
have  been  the  heads  of  ipears,  as  is  manifelt  from  the  lame  autho¬ 
rities;  the  Roman  ipears  and  javelins  occur  very  frequently,  and 

yet 


214  MEMOIRS^  tie 

yet  not  one  of  them,  either  on  their  coins  or  elfewhere,  is  to  be  me  i 
with  in  the  ihape  of  thefe  inftruments  ;  it  is  true  feme  of  theiir 
fpears  had  two  heads,  fo  that  they  might  ufe  either  end  upper 
molt,  as  they  pleafed :  We  have  one  of  thefe  in  Auguftinu. 
Gernm.  &  Sculpt.  Antiq.  ex  Edit.  Jac.  Gronovij  Franc.  1694 
* Tart .  num.  1 5  5  ;  the  heads  differ  from  each  other,  but  neither 
of  them  anfwer  our  monuments  ;  nor  are  the  moffc  ancient  fpears 
of  the  Romans  we  meet  with,  different  from  thofe  they  made 
ufe  of  in  more  modern  times,  as  may  be  feen  in  iome  meafure, 
m  the  famous  fhield  publifhed  at  Oxford ,  liv.  Edit .  Oxonj. 
VoL  VI.  p.  195,  which  is  certainly  authentic  ;  it  may  here  be. 
farther  added  to  what  is  there  alledged,  that  Flofus  Lib.  I. 
Cap.  9.  gives  us  the  firll  inftance  of  the  Romans  fighting  on 
horfes,  without  bridles  5  and  in  the  Columna  L'rajana  Num.  199. 
the  horles  are  reprefented  in  full  fpeed,  with  their  riders  with¬ 
out  any  bridles,  or  other  curbs  to  reftrain,  or  guide  them  ;  a; 
great  many  of  the  Romans  having  made  themfelves  mailers  off 
this  method  of  fighting,  that  they  might  like  the  Numidians 
(who  were  famous  for  it)  be  the  lefs  incumbered  in  battle,  and; 
rulh  upon  the  enemy  with  the  greater  fury  5  their  Defultores  are 
likewife  fufficient  proof  of  its  being  practicable:  But  now  tho* 
theie  inllruments  are  not  properly  Roman  military  weapons,  luchi 
as  they  ufed  in  their  battles;  yet,  they  were  of  fervice  amongft 
their  foldiers,  and  good  numbers  of  them  were  conftantiy  pro¬ 
vided  to  be  carried  about  in  the  army  ;  for  Mr.  Hearne  takes ; 
them  to  be  Roman  chifels,  and  that  they  were  made  ufe  of  to  cut 
ilones,  and  other  materials,  that  were  judged  lerviceable  for 
building  their  camps;  this  is  not  a  bare  conje&ure,  as  appears 
from  the  Columna  f raj  ana ,  where  in  Num.  1 67,  the  foldiers 
are  reprefented,  poli  Thing  the  Ilones  for  the  Roman  tents,  in  the 
iOacic  wars,  with  fuch  fort  of  chifels  made  of  brals,  which  they 
beat  and  work  into  the  Hone,  and  other  materials,  with  mallets 
of  the  fame  metal :  There  are  other  inllances  of  it  in  the  fame 
pillar,  which  is  one  of  the  belt  monuments  we  have,  whereby 
to  judge  of  the  feverai  inftruments  made  ufe  of  by  the  Romans , 
in  their  military  enterprizes ;  theie  chifels  were  of  admirable 
fervice  in  making  their  Agger es,  which  confifted  of  earth, 
ilones  and  timber;  the  Hones  were  fometimes  thrown  together, 
without  any  polilhing ;  but  that  was  more  rarely,  and  it  was 
looked  upon  as  a  better  fecurity,  to  have  them  worked,  that 
they  might  lie  even;  by  this  account,  the  reafon  will  eafily  be 
perceived,  why  thefe  inftruments  are  hollow,  namely,  to  fallen 
handles  to  them,  for  the  greater  conveniency  in  driving  them ;  if 

they 
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they  had  been  wedges,  it  would  have  been  a  great  Ineonveniency 
to  have  had  them  "hollow  $  betides  the  wedges,  by  being  drove 
into  the  wood,  or  ftones,  would  have  been  ftrangely  worn  on  the 
tides,  and  have  received  confiderable  alterations  3  whereas,  the 
tides  of  thole  in  the  Bodleian  repofitory  are  juft  as  they  were  at 
tirft,  and  there  is  not  the  leaft  change,  unlefs  it  be  on  the  edge, 
which  is  very  blunt,  and  much  broken,  which  he  conjeblures  to 
have  been  occationedby  the  ftone*  as  for  the  ears,  or  loops,  it  is 
probable,  they  might  be  put  on,  that  thereby  the  handles  might 
be  the  better  fixed  ,  or  perhaps,  they  were  defigned  for  the  eafe 
of  the  foldiers,  who  in  their  journeys,  might  by  this  means  faftep 
them  to  their  girdles  5  for  Mr.  Hearne  believes,  that  moft,  if 
not  all  the  foldiers  had  fuch  inftruments,  which  they  were 
obliged  to  make  ufe  of,  when  neceftity  required  :  It  is  the  opi¬ 
nion  of  moft,  that  there  were  a  few  particular  perfons  always 
in  the  army,  to  whom  thefe  works  were  committed,  and 
that  they  were  exempt  from  the  duty  of  foldiers,  and  were  Mar- 
tnorariiy  Quadratarii,  Tignarii,  &  StruBores  5  and  thefe  may 
be  called  by  one  name  Fabri  murariiy  tho’  that  is  commonly 
reckoned,  only  another  name  for  StruBores  5  but  this  is  a  wrong 
opinion,  and  Fabretti  in  Syntag.  de  Column  a  %rajand  p.  208* 
has  well  oblerved,  that  there  are  no  Fabri  murariit  as  they  are 
taken  for  artifts,  diftinffc  from  foldiers,  on  Trajan's  pillar  5  this 
obfervation  he  has  made  in  oppotition  to  Santi  Bartoliy  who  ex- 
prefsly  calls  them  Fabri  murarii :  Fabrettfs  remark,  as  it  is 
very  juft,  with  refpeff  to  this  fort  of  artifts,  io  it  muft  be  noted, 
that  there  were  no  other  diftinft  artifts,  that  were  exempted  from 
the  duty  of  foldiers;  even  the  artifts,  that  had  received  libera! 
education,  namely  their  phyficians  are  to  be  comprehended  in 
this  obfervation  ;  which  is  the  reafon,  that  in  Fabretti  loc.  citato 
p.  217.  we  have  the  pi&ure  of  a  phyfician,  armed  with  a  Lorica , 
or  coat  of  mail,  and  ftretching  his  hands  to  a  tick  perlbn,  that 
was  his  patient  5  the  Lorica  fhews  he  was  one  of  the  better  fort 
of  foldiers,  called  Evocatiy  thofe  of  the  inferior  order  being 
allowed,  only  a  breaft-plate  of  thin|  brais  ;  and  withal  it  fhews, 
that  after  he  had  performed  thefe  offices  to  the  tick,  he  was 
obliged  to  betake  himfelf  to  the  other  offices  of  a  foldjer  5  this 
was  lometimes  intermitted  ;  but  in  Trajan's  ftrifi  dilcipline,  it 
was  always  ohferved,  he  being  refolved  to  imitate,  and  bring  into 
fafhion  the  feverity  that  had  been  made  ufe  of,  in  the  more  an¬ 
cient  times  5  for  this  reafon,  we  fee  the  foldiers  reprefented  ip 
this  pillar,  duly  exerciting,  when  there  was  any  occation,  all  the 
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offices  of  tradefmen,  it  being  cuftamary  at  this  time,  to  liiJ 
tradesmen  amongft  the  foldiers,  for  this  intent. 

Befides  the  uies  thefe  inllruments  were  put  to  in  forming  thi  • 
Roman  camps,  they  were  moreover,  employed  in  making  anc 
repairing  the  high-ways,  which  fwallowect  up  a  large  quantity  o 
ftone,  efpecially  in  fuch  places  as  were  marihy,  and  fenny  $  th«i 
cPompt  in-mar  foes  were  vatlly  large,  and  yet  at  inch  time,  as  the 
foldiers  were  too  numerous  to  be  employed  againfc  the  enemy,  a 
motion  was  made,  that  they  fhould  be  employed  to  dram  them, 
which  was  fo  well  approved  of,  that  the  fenare  immediately 
gave  orders  for  it,  and  the  foil  was  io  rich,  and  fertile,  that 
great  numbers  came  and  fettled  there,  infomuch,  that  there  were 
no  lels  than  33  towms  built  upon  the  ground  $  the  waters,  how¬ 
ever,  afterwards  got  flrength  again,  and  it  was  in  a  manner, 
wholly  drowned,  which  made  Julius  Caefar  entertain  iome 
thoughts  of  draining  them  a-new,  and  of  carrying  the  Appian 
way  through  them,  whereas,  before  it  went  about  them;  but  he 
failed  in  his  defign,  and  it  was  left  for  the  emperor  Trajan who, 
after  he  had  cleanfed  the  fens,  caufed  a  ilone-way  to  be  made 
thro*  them,  whereon  were  built  large  inns,  and  magnificent 
bridges,  for  the  conveyance  of  the  water,  that  was  in  the  upper 
part  of  the  marfh  4  in  memory  of  which,  he  had  a  monumental 
ifone  ere&ed,  with  a  proper  inlcription,  by  which  it  appears, 
that  the  way  was  jp  miles  in  length,  there  being  placed  at  the 
end  of  every  mile,  a  mile-ftone,  and  from  thence  the  way  itlelf 
$yas  in  fucceeding  times,  called  T)ecennovium  5  and  as  Trajan 
was  diligent  about  the  roads  in  Paly,  and  other  parts,  fo  it  feems 
that  he  was  no  let's  felicitous  about  them  in  "Britain ;  for  not^ 
•withftanding  feme  people  would  perfuade  us  that  the  four  great 
roads  in  Britain  are  owing  to  Molmutius ,  one  of  the  Bririjb 
kings,  and  Belinus  his  ion  $  yet  Mr.  Cambden>  and  others  have 
fhewn,  that  they  are  rather  to  be  attributed  to  the  Romans ,  be- 
ing  repaired,  arid  made  a-new,  as  it  were  (whereas  before  they 
were  very  mean)  by  Trajan,  after  he  had  reduced  the  Britons  to  1 
obedience 3  befides  which  roads,  he  likewife  made  divers  other 
Idler  ones  here  ;  and  perhaps  thefe  chifels  may  be  tome  of  thole, 
tiled  by  the  foldiers  in  his  reign,  tho*  before  his  time  a£fs  of  this 
kind  had  been  performed  by  the  Roman  foldiers,  who  alio  oblig¬ 
ed  the  Britons  to  undergo  the  lame  drudgery,  which  made  them 
complain  to  Agricolas  as  if  they  were  too  ieverely  and  hardly 
dealt  by. 

If  it  be  alked,  how  thefe  inftruments  come  to  be  of  brafe,  ra* 
than  or  any  ether  metal?  It  may  be  replied,  that  they,  as 

well 
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Well  as  the  people  of  other  nations,  in  fofmet  times,  thought 
there  was  an  extraordinary  virtue  in  brals  ;  whence  it  was,  that 
they  cried  brais  inftruments,  when  the  moon  was  in  an  eclipie  5 
Liv.  Lib .  XXVI.  Cap.  5.  j Edit.  Oxon.  imagining,  that  by 
beating  of  them,  fhe  would  be  recovered  the  more  ealily  from  her 
labour?  which  cuftom  almoft  univerially  prevailed;  and  it  was 
on  account  of  this  peculiar  virtue*  fuppofed  to  be  in  brafs,  that 
the  inftruments,  made  ufe  of  in  the  facred  offices  were  in  the 
more  early  times,  all  of  brais;  that  the  Du fcans  ufed  brafs 
plough-lhares,  when  their  cities  were  built,  and  that  the  priefts 
of  the  Sabines  were  Jfhaved  with  brafs  razors,  Rhodigini  Antic}. 
Left.  Lib.  XIX.  Cap.  10.  Hefiod  himfelf ^  tells  us  £p>,  y  H ^ 
Lib.  1.  v.  150.  that  the  ancients  ufed  brafs  inftruments ,  before 
iron  ones. 

.1 

X&Khgq  ^ipyctl^ovro  ^oux.  6<tkz  <rt<Pnpof 

At  which  time,  not  only  their  arms,  but  their  houfes  were 
iikewife  of  brafs  ibid,  v.  149. 

T0/5  y^hazct  y.iv  tzvyja,  yJtK&ioi  cPs  rs  otaot 

The  cuftom  might  prevail  as  well  in  "Britain  as  elfewhere, 
iron  not  being  fo  very  plentiful  in  the  firft  time  of  the  Romans , 
however  it  might  increale  afterwards,  when  the  bath -forge  was 
ere  fled,  and  all  proper  methods  uled  upon  that  occafion  ;  nor 
ought  it  to  be  wondered  at,  how  the  brafs  chifels  could  be  ap¬ 
plied  to  the  ft  one,  without  breaking  immediately  to  pieces,  any 
more  than  that  the  plough-lhares  did  not  luffer  the  fame  da¬ 
mage,  in  cafting  up  the  ground,  and  grating  againft  the  ftones, 
with  more  violence  ;  the  brafs  in  thofe  early  times  was  of  a  dif¬ 
ferent  nature  from  ours,  and  tempered  in  iuch  a  manner,  as  to 
laft  much  longer  without  inconveniency,  in  the  feVeral  opera¬ 
tions,  to  which  it  was  applied. 

As  to  Mr.  cfhoresby'$  Danifto  fpur,  there  is  one  in  the  Bod¬ 
leian  repofttory  of  much  the  lame  length,  of  which  Mr.  Recirne 
makes  mention  in  p.  43.  of  his  Additions  to  Sir  John  Spelman  s 
life  of  King  Alfred  ;  and  there  have  been  federal  others  found  in 
England ;  and  Mr.  fhoresby  has  juftly  conjedured  this  to  be 
more  modern  than  the  other  inftruments  ;  for  theie  ipurs  are  cer¬ 
tainly  Danifh,  as  appears  from  Wormius*  Monumenta  Danic a 
p.  50,  where  he  has  given  us  the  figure  of  one;  and  there  is  an 
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account  of  divers  others,  towards  the  latter  end  of  his  MuftfuWj 
one  of  which  is  a  foot,  and  fome  odd  inches  long. 

An  Account  of  a  Bunch  of  Hair,  voided  by  Urine  5  by  Mr . 
James  Yonge,  with  Obfervations  thereon,  &c.  by  M.  Lee- 
wenhoeck.  Phil.  Trank  N°  323.  p.414. 

A  Plethoric  woman  about  50  years  of  age,  and  often  affi&ed 
with  nephritic  pains,  appeared  not  only  to  have  ftones,  and 
gravel,  but  by  the  purulericy  and  flench  of  her  urine,  an  ulcer  in 
one,  or  both  her  kidneys  5  and  therefore,  Mr.  Tonge  gave  her  ai 
dc&  of  CantharideSy  with  camphire,  made  into  pills,  and  fol¬ 
lowed  it  with  plentiful  draughts  of  a  flfppery  emulfionj  thiss 
made  her  void  by  urine  a  deal  of  blackif  h  gravel,  and  white 
thick  matter,  like  bird-lime,  without  any  pain,  or  bad  fymp- 
toms,  and  fhe  continued  eafy  for  a  week  5  then  her  pains  return¬ 
ed,  and  went  off  by  the  fame  remedy  5  about  18  days  after,  her 
pains  leemmg  to  threaten  a  return,  he  repeated  the  medicine  5 
but  that  night  it  gave  her  very  great  pain  in  the  fide  of  her  belly, 
and  at  la  ft  thre  w  her  into  convulfions,  which  went  off  upon  a 
dilcharge  of  urine,  and  of  a  great  deal  of  matter  wherein  was  a 
bunch  of  (hurt  hair  almoft  rotten  ;  for  fome  time  after,  fhe  ufed 
a  nephritic  courfe,  which  preferved  her  from  the  return  of  pain, 
matter,  ftones,  and  an  obftrudlion  of  urine. 

M.  leewenhoecky  viewing  thro’  a  microfcope  part  of ,  the 
abovementioned  hairy  fubftance,  fuppofed  it  to  be  the  hair,  or 
white  wool  of  a  fhecp,  which  was  broken  into  fuch  fmall,  or 
ihort  particles,  that  fome  of  them  were  no  longer  than  fix  dia¬ 
meters  of  a  iingle  hair,  and  which  he  fuppolts  could  not  pro¬ 
ceed  horn  a  man’s  body  ,  but  that  it  wks  rather  found  in  the  heel 
of  one’s  flocking- 5  and  the  oftner  he  repeated  his  obfervations, 
the  more  he  was  confirmed  in  his  opinion  5  for  he  could  not  only 
dj  (cover  the  fliort,  broken,  woolly  particles,  but  he  alio  faw  a 
great  many  of  their  extremities  ground  to  pieces,  as  it  were  5 
infotmich,  that  not  only  the  ouffide  of  the  woolly  particles  was 
rubbed  oft’  but  the  internal  little  hairs,  of  which  the  wool  con- 
fifts,  were  fo  divided  from  each  other,  that  they  appeared  with 
their  ends  like  little  brufhes :  Moreover,  under  the  fa  id  white 
woolly  parts,  there  lay  very  fmall  particles  compofed  of  exceed¬ 
ing  (lender  fmall  tubes,  which  he  fuppofed  to  be  lirtle  bits  of 
ftraw,  and  they  were  fo  minute,  that  a  Iingle  grain  of  land  would 
cover  them  all ;  there  were  like  wife  other  fmall  particles  of  t}ie 
fame  figure,  which  he  did  not  take  to  be  ftraw,  but  rather  the 

outer 
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outer  hufk  or  rind  of  a  grain  of  wheat,  or  rye  5  and  under  thofe 
he  faw  one  particle,  covered  all  over  with  fmall  hairs,  i^cn 
are  feen  at  the  top  of  wheat  or  rye,  as  alfo  a  few  little  bits  ot 
wood,  fbmewhat  thicker  than  the  hair  of  ones  head 5  there  was 
likewife  a  fmall  particle  of  a  man’s  fcarf-fkmj  for  he  could  very 
plainly  fee  the  little  feales  of  which  that  fkin  confifts ;  $  now  theie 
particles,  that  were  not  wool,  might  very  eafily  be  brought  ipfo 
the  flocking,  in  cafe  <1  perfon  puts  the  bare  foot  upon  the  floor, 
before  he  puts  the  flocking  on:  Moreover,  there  lay  m  the  laid, 
matter  a  vaft  many  exceeding  {lender  long  partic.es,  which 
M.  JLee-wenhoeck  fuppofed  to  be  thofe  hairy  particles,  ot  which  a 
fmall  fibre  of  wool  confifts  5  as  allb  feveral  earthy  particles, 
which  he  took  to  be  part  of  the  dirt  of  the  floor,  or  of  the  foot 
itfelf :  There  alfo  lay  a  great  many  peculiar  fmall  figures,  but  he 
could  not  difeover  what  they  were,  and  they  adhered  o  rm  y 
to  fbme  little  hairs,  or  wool,  by  means  of  the  vifcous  matter 
perfpired  from  the  foot,  as  he  fuppofes,  that  he  could  not depa- 
rate  them,  but  with  fome  water  5  amongft  others,  there  alio  lay 
two  flender  particles,  which  he  would  have  taken  for  the  icar  - 
fkin  of  a  man,  were  it  not  that  the  feales  were  “lan  any  ^ 

could  ever  take  from  his  own  fkin,  which  are  moldy  ot  an  equal 
thicknefs:  In  fhort  there  appeared  to  his  fight  fo  many,  and  iuch 
particular  figures,  that  he  could  not  determine  them  j  on  y 
obferved  amongft  them  one  fmall  particle,  not  ot  a  h.n§*e 
as  it  appears  to  the  naked  eye  upon  the  body  of  a  fowl,  but  ra¬ 
ther  of  the  finefldown,  and  the  more  he  unravelled,  or  epa- 
rated  the  particles  of  wool  from  each  other,  he  had  mil  the 
greater  reaibn  to  conclude,  that  the  perfon  who  had  worn  the 
flocking,  was  wont  to  go  often  bare-footed  on  the  rioor.  i.  ow 
fuppoiing,  that  thef'e  woolly  particles  had  fallen  into  an)  ipoon- 
meat  thicker  than  ordinary,  the  perfon  might  Iwaliow  it  down, 
without  being  aware  of  it  5  his  reafon  for  fnppofing,  that  theie 
woolly  particles  came  from  a  flocking,  and  thefe  produced 
the  motion  of  the  foot,  is  this  3  upon  viewing  feveral  tunes  the 
broken  woollen  particles  of  a  flocking,  which  lie  in  a  heap  to¬ 
gether  under  the  heel  5  and  having  alfo  fingled  out  of  them  seve¬ 
ral  fibres,  or  threads  of  wool,  they  confided  of  fmall  hairs,  ex- 
aclly  aoreeinr*  with  thofe  in  the  above-mention’d  lump  ot  hair. 

M.  Leewenboeck  had  the  gut  of  an  uncommon  large,  and  tat 
cow,  part  of  which  he  inflated,  and  but  a  little,  leafl  its  mem¬ 
branes  lhould  be  too  much  diflended  5  and  he  imagined,  that  he 
obferved  one  membrane,  in  which  there  lay  abundance  of  irnAj  ■ 
fibres  length  wife,  and  very  regularly  difpoied  by  each  othe**  < 


E  e 


and 
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and  that  in  another  membrane  In  the  fame  place,  there  lay  other 
fibres  tranfverfely,  running  from  the  center  to  the  circumference 
of  the  gut 3  from  which  obfervation  he  fuppofes,  that  that  na¬ 
tion,  we  obferve  in  the  guts,  as  fbon  as  they  are  extraHed  out  of 
the  cow,  is  the  fame  by  which  nature  is  wont  to  protrude,  anc 
difcharge  the  chyle  out  of  thole  parts;  He  alio  blew  up  the 
bladder  of  this  cow  to  the  bigneis  of  *two  ordinary  flits,  to 
the  end  he  might  the  better  feparate,  or  diftingnifh  its  mem¬ 
branes,  and  fo  he  let  it  dry  3  and  cutting  it  thro’  at  about  two  fin¬ 
gers  breadth  from  the  neck,  he  judged  (having  placed  a  piece 
thereof  before  his  microlcope)  that  there  were  12  membraness 
lying  one  above  the  other,  which  was  alfo  confirmed  by  a  perlon; 
that  flood  by  5  M.  Leewenboeck  like  wile  fuppofed,  that  fome  off 
thole  membranes  might  be  divided  into  other  two,  for  the  blad¬ 
der  to  be  diflended  into  a  larger  fpace. 


An  .Account  of  fever  al  /olid  Bodies  voided  by  Urine  5  by 
Mr.  Yonge.  Phil.  Tranfi  N°  323.  p0  420. 


E  have  many  inflances  in  authors  of  feveral  uncommon 
things  difcharged  by  urine  5  and  In  particular  Diemer « 
broeck  in  his  Anatom .  lib,  I.  cap.  17.  from  his  own  knowledge 
mentions  divers  inflances  to  this  purpole,  and  many  more  from 
‘Plutarchy  Langiusy  Alex.  Benedibiusy  J>  M.  HeJJiuSy  J.  Alex - 
andrinuSy  N.  Florentinusy  CJP.  FigrceuSy  and  others  3  viz.  that 
needles,  lumps  of  fat,  iron  keys,  roots,  feeds,  nails,  &c.  have 
come  away  by  urine  5  to  thefe  may  be  added  ! fbo .  ‘BartbolinuSy 
in  Abi .  Medic ,  Vol.  2.  Obf.  125.  Vol.  3.  Obf.  68.  Vol.  5.  Obf.  57, 
70.  As  alio  in  his  Lr.  de  Labi.  Lhorac.  Cap.  6,  9.  Fabriciuz 
Hildctnus  Cent .  5.  Obf.  51.  who  write  of  pins,  &c.  dilcharged  by 
urine  3  but  Dr.  Fairfax  writes  of  a  cafe  Hill  more  lurprifing, 
viz.  a  leaden-bullet  lwaliowed  by  a  woman  for  the  cholic,  and 
voided  by  urine  fbme  years  after,  incruflated  with  a  gravelly,  1 
gritty,  and  flony  accretion,  as  mentioned  in  cPhiL  Lranf  N°  40.  ! 
Mr.  Tonge  was  allured  by  a  phyfician  in  the  well  part  of  Corn - 
*wal>  that  he  knew  a  woman,  who  had  voided  by  urine  a  imall 


plumb-flone  3  but  there  happened  at  Loo  in  the  lame  county  a  more 
furprifing  accident  of  that  lbrt;  viz.  one  Nathaniel  Mitcbely 


about  50  years  of  age,  was  in  the  fummer  1690  foiled  with  vio¬ 
lent  cholic  pains,  which  he  mitigated  by  glyfiers,  but  could  not 
perfccliy  free  himlelf  from  them  3  about  Michaehnafi  1691  his 
pains  being  very  violent,  he  was  relieved  by  the  lame  medicine, 
and  drinking  the  powder  of  nettle-roots  in  white  wine  3  after  the 
fell  or  iecond  dole  he  difcharged  a  great  quantity  of  urine,  with 

a  verv 
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a  very  feculent  fediment ;  about  the  beginning  of  November,  being 

coftive  he  eat  mallow-roots  and  currants  boiled,  and  mixed  with 

butter-  his  ufual  laxifive  medicine ;  m  a  little  time,  after  eating 
it,  he  was  much  difordered,  and  complained  of  an  oppreffion  by 
wind;  at  length  the  wind  (as  the  patient  termed  it)  fettled  at  the 
bottom  of  his  belly,  and  in  a  very  little  time  he  voided  with  his 
urine  fome  of  the  herbs,  with  above  40  currants ;  a  few  days  after 
he  dilcharged  the  lame  way  feveral  parfley-leaves,  which  he  had 
eat  a  little  before ;  the  phyfician  being  fhewn  the  patients  urine, 
he  at  firft  fuppoled  that  fome  of  the  Faces  had  been  evacuated 
that  way,  and  that  fome  latent  ulcer  had  made  a  paffage  thro  the 
Reftum  into  the  bladder,  but  he  found  it  other  wife ;  for  there 
was  no  Fator  in  the  patient’s  urine,  he  had  no  2 enefmus,  no 
bloody,  nor  purulent  dejeflions;  but  to  fatisfy  himlelf  farther  in 
this  particular,  the  phyfician  ordered  him  a  glyfter  tinilured  with 
indigo,  which  he  retained  above  half  an  hour,  but  his  urine  was 
not  at  all  difcoloured  with  it;  he  preicnbed  pills  of  -  -  -  two  ot 
which  came  away  in  his  urine  of  an  oblong  form,  about  the  big- 
nefsof  the  end  of  the  firft  quill  in  a  goofes  wing  ;  fometime 
after  the  patient  voided  by  urine  apiece  of  a  raifin;  he  lived  till 
Midfummer  1692,  in  which  time  he  difcharged  the  fame  way, 
at  feveral  times,  parts  of  roots,  and  other  things  he  eat, 

1 Oiemerbooeck,  Fairfax,  T.  Bartholine,  O.  Bonchtus,N.  Bleg- 
tiv,  M.  ‘Pecquet,  and'others  are  of  opinion,  that  there  is  a  more 
latent  paffage  for  the  urine  to  the  emulgents,  &c.  than  thole  com¬ 
monly  fuppofed;  and  they  think  it  appears  io  by  AattsPbano- 
mna,  and  experiments  they  had  made,  and  that  their  objections 

againft  the  common  opinion  are  iniuperable ;  it  is  certain,  that 

the  matter  of  an  Empyema,  has  been  voided  by  urine,  and  to 
that  purpofe  diuretics  are  uled  m  vulneraries,  i5c.  V  ide ■  MMpLH- 
frius,  N.  Blegny,  Serjeant  IVifeman,  &c.  And  Mr  .Tange  has 
known  a  large,  ripe  apoftumation  m  a  woman  s  thigh,  luddenly 
fink,  and  all  the  matter  come  away  by  urine;  Mr.  Leyjerva  his 
obfervations  gives  an  account  ofa  fimilar  cafe;  Vide  ‘Pint.  J-ranJ. 
N°  so:  Mr.  Tange  had  a  boy  brought  him,  of  about  fix  years  ot 
aoe  '  that  voided  the  mod  part  of  his  urine  from  an  orifice  in  the 
navel ;  and  Blafius  or  Vejlingius,  relates  a  fimilar  cale,  and  ac- 
counts  for  if. 


Jtn 
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An  Account  of  an  mufual  Blacknefs  of  the  Face,  and  of  fede¬ 
ral  extra-uterine  Foetus 'sy  &$.  By  the  Same .  Phil.  Tranf. 
N°  323.  p.  424. 


THO’  M.  Leewenhoeck's  objections  againft  the  bunch  of 
hair,  voided  by  urine,  leera  to  have  fome  force,  yet  they 
did  not  at  all  affet  Mr.  Tonne's  belief  of  the  truth  of  the  fat  ; 
for,  befides  a  nice  examination  of  ail  the  cireumftances,  he  was 
perfuaded,  that  it  came  thro’  th<r  Urethra ,  and  was  neither  con¬ 
veyed  nor  dropped  accidentally  into  the  pot,  by  fuch  evidence 
a  pofteriori ,  as  is  little  fliort  of  demonftration  5  as  that  the  patient 
felt  it  coming  away,  that  the  tumour  on  the  fide  of  her  belly, 
where  her  chief  pain  lay  before  the  evacuation,  vanifhed  with 
it,  together  with  all  thole  fymptoms  that  aflfedled  her  5  fuch  as  a 
itranguary,  fetid,  and  purulent  urine,  and  which  did  not  return 
in  two  years  after. 

A  girl  of  ‘Plymouth ,  16  years  of  age,  had  about  the  latter  end 
Ot  April ,  1705),  a  few  hot  pimples  rife  on  her  cheeks,  which 
Weeding  and  a  purge  or  two  cured  ;  ihe  continued  very  well  till 
about  a  month  after,  when  her  lace  iuddenly  turned  black,  IjJce 
that  of  a  negroe  5  this  furprlfing  accident  much  frightned  the  girl, 
even  to diftra&ion  •  when  Mr.  Tonge  was  called  'to  her,  by  the’ 
arguments  he  ufed,  and  fome  compofing  an.ti-hyfteric  medicines, 
tiiw  violence  or  her  fits  was  much  abated  3  he  alio  ordered  a  lotion 
for  her  race,  which  took  off  the  difcouloration,  but  it  returned 
frequently,  tho’  not  periodically,  lometimes  twice  or  thrice  in  24 
hours,  at  otner  times  five  or  fix  times;  it  ca  neon  inlenfibly  with¬ 
out  pain,  ficknels  or  any  fymptoms  of  its  approach,  excepting  a 
little  warm  fiufhing,  jqil  before  it  appeared  3  it  came  eafily  away, 
and  left  the  fkin  clear  and  white,  but  imutted  the  cloth,  that 
Wiped  it  from  the  face  3  it  felt  unftuous  and  feemed  like  greafe, 
znd  loot,  or  blacking  mixed  together;  it  had  no  manner  of 
talte,  which  was  furprlfing  that  a  fuliginous  exfudation  Ihould  be 
innpKi  5  me  never  bad  the  Menfes ;  was  thin,  but  healthful;  the 
viiels  appeared  no  where,  but  in  the  prominent  part  of  her 


c^ei§ym.an  communicated  the  following  occurrence  tc 
;rr'  lon&ef  vf-  a  gentleman’s  fervant  having  killed  an  ewe. 

wao  1 10 ughf  tat,  and  taking  out  the  bowels,  he  found  a  very 
unuiual  and  monftrous  Jump  of  fat,  proceeding  like  a  wen  from 
aw  mind  e  of  the  Omentum  5  the  clergyman,  cutting  it  open, 

found 
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bund  inclofed  a  lamb,  of  the  fame  parts  and  dimenfions,  with 
others  of  that  kind:  6 ]uere*  how  it  came  there,  and  how  nou- 
rifhed?  Mr.  Tonge  ha<Tbeen  once  fhewn  the  like  in  a  bitch,  by  a 
iurgeon  in  Oxford ,  and  having  obferved  and  confldered  all  of 
hat  nature,  which  occurred  to  him  either  in  books,  or  otherwife, 
included,  that  that  lamb  was  not  conceived  in  the  womb,  but 
in  one  of  the  Tub #  Fallopian#*  where  growing  too  big  to  be 
contained,  it  either  broke  out  into  the  place  where  it  was  found, 
)r  flipped  back  towards  the  upper  orifice,  and  thro*  it  into  the 
“we’s  belly  5  that  afterwards  arfifted  by  the  prone,  and  inclining 
3oflure  of  the  flieep’s  body,  it  flipped  forwards  to  the  Omentum , 
ind  was  nourifhed  there  the  ufual  way  9  viz.  by  the  ‘Placenta , 
vhich  was  doubtlefs  fixed  in  the  Tuba ,  and  the  Reduneulus 
emaining  entire,  it  will  ealily  extend  from  thence  to  the  Foetus . 

Riolamis  the  younger,  Anthropog.  Nov.  lib.  i-.  cap.  94.  was 
he  firft  that  publickly  obferved  thefe  flrange  conceptions,  and  he 
ells  us,  they  have  the  fame  coats,  fecundines,  fifc.  as  Foetus’ s  in 
he  womb  9  and  confidering  the  anatomical  difcoveries,  and  new 
vypothefis  of  the  genital  parts  in  women,  and  their  ufes  in  gene- 
ation,  made  by  Theod.  Kirkringius ,  Reg.  de  Graaf  and  others, 
t  fee  ms  more  than  probable,  thatfuch  conceptions  happen,  when 
n  coitu  one  of  the  Ova  defeends  into  the  Tuba*  and  not  being 
ible  to  pals  into  the  Uterus  thro*  the  lower  orifice,  (which  is 
bmetimes,  and  in  aged  perlons  always  contraded)  and  being 
lowever  impregnated  by  the  Aura  feminalis  or  Animalcula , 
vith  which  the  Teftes ,  and  feminal  parts  of  fbme  males  do  fo 
>rodigioufly  abound,  that  M.  Leewenhoeck  affirms,  that  the  milt 
f  a  cod-fifh  has  more  Amimalcula ,  than  there  are  people  on  the 
arth,  Dr.  Hook’s  Fhil.  ColleB .  N.  1.  it  grows  till  too  big  to  be 
ontained  therein,  and  then  breaks  forth  into  the  belly  9  tho*  foine- 
imes  they  continue  in  the  Tuba  itfelf  9  there  the  Flacenta  fixes 
nd  draws  nourifhment,  as  from  the  Fundus  Uteri ,  and  if  the 
Pedunculus  hold  firm,  conveys  it  to  the  Foetus  in  the  fame  man- 
ier  as  it  does  to  thole  in  the  womb. 

Such  extra-uterine  Embrio’s  have  been  fometimes  found  in 
/omen,  but  not  publickly  taken  notice  of,  till  the  beginning  of 
be  laft  century,  by  Riolanus  the  younger,  as  above  mentioned, 
/ith  this  remark,  viz.  the  Tub#  Fallopian #*  fays  he,  appear  to 
e  of  the  fame  nature  and  Jubftance  with  the  Uterus,  becaufe 
hey  are  flejby ,  arid  it  was  obferved  that  a  human  Foetus  was 
onceived  therein  9  and  then  he  gives  an  account  of  four  fuck 
trange  conceptions,  which  occurred  to  himfelf ;  a  more  iurpri- 
ng  conception  was  afterwards  found  at  Tar  is*  January  166 % 
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by  Vef alius  in  the  right  Dub  a  of  a  womans  it  ~wa$"four  months 
old,  and  grown  lo  big,  and  the  Dub  a  fo  di (tended,  as  to  make: 
him  miftake  it  for  another  womb,  and  accordingly  call  the  ac¬ 
count  he  pub! IQicd  thereof  Demonjlration  &yune  double  Matrices 
Vide  FhiL  Dranf.  N°  40.  German^ Academy .  vol.  1.  obfi  1105 
but  neither  leemed  to  underftand  idle  myltery,  till  de  Graaft 
made  ule  of  this  very  oblervation  to  illuftrate,  and  confirm  the: 
liypothefis  of  KirkringiuS  ?  and  foon  after,  Elfltoltius ,■  a  learned 
German ,  did  the  fame  in  his  tra<ft,  De  conceptions  Dub  aria,  qua 
loumani  Foetus  extra  Uteri  cavitatem  in  tubis  quandoque  concipi- 
tintur  5  he  gives  the  figure  of  the  two  luppoied  wombs,  and  the: 
Foetus  in  the  diftended  tithe  ;  and  amongft  other  luch  conceptions*, 
lie  mentions  two  large  Molt?  found  without  the  Matrix  of  ai 
woman. 

About  iq  years  after,  a  much  more  aftoniftiing  inftance  hap— 
pened  at cParh,  a  woman  A.  D.  1652.  came  to  her  full  time  off 
bearing;  but  ’tho  Ihe  hid  all  the  fymptoms  ufual  at  that  feafon,, 
no  child  came;  flic  continued  in  that  condition  20  years,  ftilll 
feeling  the  child  within  her;  from  that  time  Ihe  felt  no  motioni 
it  had;  in  June*  1708,  fhe  died,  and  was  opened  next  day  5 
when  there  was  found  in  her  belly,  without  the  womb,  a  dead 
child  wrapt  up  in  the  Omentum  ;  it  weighed  eight  pounds  ;  vide 
Journal  des  Sea-vans.  A.  D.  1678.  Fhil.  Dranf.  N°  139,. 
M.  jBlsgny>  in  his  Zodiacus  Medieus,  vol.  1.  obf.  9. 

In  Holland ,  December ,  1658,  M.  Rhoonhuys ,  met  with  fuchi 
another  inftance ;  a  woman  with  child,  at  her  full  time  was  four 
days  in  labour,  and  could  not  be  delivered;  M.  Rhoonhuys  being; 
called,  found  the  internum  Ofculum  Uteri  clofe  Ihut  up,  without:, 
flooding,  or  other  fore-runners  of  delivery ;  upon  finding  the 
common  pafiage  fo  clolely  fhut  up,  and  a  very  painful  tumour- 
above  the  navel,  he  propoledthe  Ccrfarean  fefhon ;  but  he  delay’d: 
it,  till  the  woman  was  paft  recovery;  upon  opening  the  belly 
after  her  death,  he  found  a  child  among  the  inteftines,  and  the 
{ 'Placenta  faftened  to  the  Colon ,  and  part  of  it  to  the  Fundus 
Uteri ,  and  that  there  was  a  breach  in  the  womb  large  enough  for 
the  Foetus  to  pafs  thro’ it  into  the  belly;  and  that  wound,  he 
fuppoles,  was  caufed  by  a  blow,  tho’  it  did  not  hurt  the  external 
parts,  nor  make  any  irnpreffion  on  the  tender  Embrio :  Mr.  Tonge 
fuppoles  that  M .  Rhoonhuys  miftook  the  diftended  Duba  for  a 
Matrix ,  as  Vefalius  did. 

FCBartholinus  had  luch  another  extra-uterine  Fcetus  lapped  up 
in  a  Mola,  which  he  found  in  a  woman’s  belly,  and  conjebfures, 
that  it  was  firlt  conceived  in  the  Dub  a  Uteri 3  vide  Centar. 

obf. 
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obf.  $z.  A.D.  1662.  In  the  city  of  Orange ,  D-  Baldwin  and 
M.  De  la  Fort  found  a  fine  male  Foetus  without  the  Uterus  5  the 
report  of  this  difcovery  is  made  publick  by  M.  Sachs ,  in  Mifcellan - 
Cur  to f  vol.  i.  obf.  no,  who  gives  another  inftance  from  the  Si- 
lefian  chronicle,  written  by  Folinus ,  as  follows 5  A.D.  1581. 
A  woman  that  had  born  10  children  mi  5  years,  conceived  again 
and  at  the  full  time  was  delivered  through  an  ablcels  of  the  left 
Hypocondrion ,  of  a  fine  boy,  who  was  baptifed,  and  lived  a  year 
and  ahalfj  but  the  mother  being  in  exquifite  agonies,  died  the 
third  day  after. 

The  anomalar  blacknefs  of  the  girl’s  face,  was  in  November 
divided  into  a  few  dark,  cloudy  fpecks,  which  appeared  but  lei- 
dom,  and  nothing  lb  livid  as  formerly, 

Mr.  To  age  was  told  by  a  fportfman,  that  he  found  in  the 
paunch  of  a  hare,  two  full-grown  young  ones,  among  the  intel- 
tines,  but  almofl  rotten  3  as  alio  three  immature  Embrio's  in  the\ 
Uterus'  The  former,  Mr.  Tonge  believes  were  certainly  Foetus's 
broke  out  of  the  Uterus. 


An  Account  of  three  Cafes  of  the  Hydrophobia  5  by  Dr*  Mead, 

Phil.  Tranfi  N°  523.  p.  433. 

ON  the  20th  of  April ,  a  mad  bitch  of  the  mungrel  kind, 
was  hunted  in  the  ftrcets  of  London ,  when  a  lad  of  about 
nine  years  of  age,  liruck  at  her  with  a  flick,  upon  which  flying 
m  his  face,  fhe  bit  him  in  the  right  cheek,  which  was  torn  with 
a  large  wound  to  the  middle  of  the  nofe 3  a  lurgeon  cured  the 
wound  m  about  14  days  time,  by  applying  for  the  three  firft  days 
Theriac.  Andromach.  in  Spir.  Vin.  and  afterwards  drefling  it 
with  Liniment.  Arc  <£  1,  &  Half  am.  Ferebinth.  no  other  care  was 
taken,  only  a  bolus  of  fheriac.  Andromach .  was  given  him  every 
night,  while  under  cure,  and  loon  after  he  was  bit,  he  was  per- 
luaded  to  eat  the  whole  liver  of  the  bitch  fried  1  Pie  continued 
very  briik  and  well  to  the  2  2d  of  May ,  when  he  fee  med  dull  and 
fick,  would ^  eat  no  dinner,  excepting  a  little  boiled  ipinnage, 
walked  out  in  the  afternoon,  and  in  the  evening  complained  of  his 
ftomach  and  head  3  his  mother  gave  him  a  final  1  glals  of  brandy, 
for  he  would  drink  nothing  elle 3  in  the  night  he  was  very  bad, 
Hurtled  often,  lereamed  out  as  in  an  agony,  efpecially  when  dc- 
lired  to  drink,  and  complained  miferably  whenever  he  made  urine, 
faying  it  hurt  him  5  the  next  morning  he  vomited  up  the  herbs 
he  had  cat  the  day  before,  unaltered  31  Dr.  Mead  was  lent  lor  that 
day  in  the  afternoon,  and  found  die  patient  in  a  per  feel  agony,  all 
gnafweat,  trembling,  to  fling  himfelf  up  and  down,  tallang  con- 
^  -  :j?  f  tinually, 
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finually,  looking  very  wild  $  his  pulfe  low,  and  fometimes  quicker, 
then  again  flower  ;  and  his  urine  made  the  night  before,  as  well 
coloured  asulual ;  the  Dr.  defired  him  to  drink  5  he  took  a  little 
in  his  mouth,  but  as  it  was  going  down,  he  threw  it  out  with  vio¬ 
lence,  laving,  it  hurt  him ;  the  patient  again  held  a  little  in  his 
mouth,  and  iwallowed  it  by  degrees,  and  gently,  and  with  more 
eale,  but  was  glad  when  it  was  over  5  he  tried  to  luck  the  drink 
thro’  a  ciuil),  but  could  not  get  it  down  in  continued  gulps,  but 
flopped  as  iboft  as  a  very  little  was  pafled,  Hill  crying  out,  that 
it  hurt  him  to  /wallow  it :  The  Dr.  prdently  declared  the  cafe 
to  be  deiperate;  however,  bliftering  plaifters  were  applied  to  the 
back,  and  on  each  fide  of  the  neck,  and  a  diuretic  bolus  of 
Sal.  Succin.  Camphor,  and  Con/erv.  Lujul.  was  given  every  fix 
hours  ;  for  he  Teemed,  from  the  beginning  of  his  complaint,  to 
have  a  difficulty  of  urine  :  Next  day,  the  24th  at  noon,  the  Dr. 
found  the  patient  much  werie,  he  had  raved  all  night,  could  not 
hear  the  light  of  any  thing  white,  and  faid,  that  if  all  the  women 
in  the  room,  who  had  white  aprons  would  go  out,  he  would  be 
well  prdently;  he  laid  he  would  drink  if  he  had  Time  given  him 
in  a  black  cup ;  but  when  brought,  he  could  nor,  tho’  at  the  fame 
time  he  complained  he  was  dry,  and  plealed  himlelf  with  talk¬ 
ing  of  full  pots  ;  he  eat  fome  bread  and  butter  heartily,  but 
quickly  vomited  it  up  again,  together  with  a  frothy  Uime ;  he 
Was  dipped  in. a  tub  of  warm  water,  and  faid  he  was  not  afraid 
of  water,  and  was  quiet  in  it  for  a  little  while;  but  he  Toon  fell 
into  a  convulfion,  which  obliged  11s  to  take  him  out  ;  the  Dr.  ob- 
ferved  his  eyes  to  grow  more  flaring,  and  the  pupil  prodigioully 
enlarged;  he  was  continually  thrown  with  iuch  violence  from 
place  to  place,  that  it  was  very  hard  to  keep  him  in  bed;  and 
being  quite  tired  and  fpent,  he  fell  into  cold  fweats,  and  died  at 
four  o’clock  in  the  afternoon:  The  next  day  the  Dr.  opened  the 
body,  and  examining  the  brain,  throat,  breafl  and  ftomach,  he 
met  with  no  extraordinary  appearance  any  where,  excepting  that 
there  was  a  great  quantity  of  grecnifh  vifoid  bile  in  the  flo- 
mach. 

1  he  other  patient  was  a  very  lufly  vigorous  man  of  45  years 
ot  age,  who  had  10  weeks  before  been  bit  in  one  of  the  ibre-fln- 
gers  near  the  nail,  by  a  little  naked  dog  of  the  Guinea  breed;  on 
the  eighth  of  JNovcwber  in  the  morning,  he  complained  of  a  great 
ficknels  at  his  ftomach,  and  vomitted  green,  and  yellow  chnler; 
the  next  morning  he  took  a  dole  of  Rad.  Ipecacuanh ,  whilfl  he 
was  vomiting,  he  complained  of  a  difficulty  of  lwallowing,  and 
to  work  offirhe  medicine*  he  lucked  the  gruel  given  him,  thro* 

a  piece 
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a  piece  of  a  tobacco-pipe  5  but  be  could  not  get  down  above  a 
pint 5  and  tho’  be  afterwards  often  tried  this  contrivance,  yet  all 
was  to  no  purpofe:  On  the  10th  he  had  eight  ounces  of  blood 
taken  from  his  arm,  and  he  took  a  bolus  of  Theriac.  Antlromdch. 
with  Lap.  Contrdyerv.  The  Dr.  came  to  him  on  the  nth,  and 
found  him  tied  in  his  bed,  raving  mad,  biting  and  fpitting  at  the 
by-ftanders,  crying  out  murder ,  and  making  an  odd  node,  as  if 
he  coughed  up  iomething  from  his  throat  5  this  motion  the  Dr. 
had  alio  obferved  in  the  boy  above-mentioned;  and  he  iuppofes, 
this  is  what  fome  authors  have  called  barking  :  The  Dr.  obferved 
that  this  patient  had  a  pally  in  his  right  arm,  for  he  moved  it 
only  by  the  help  of  the  other  3  and  thole  who  attended  him  ob¬ 
served,  that  this  fymptom  began  the  day  before,  and  that  at  the 
fame  time  he  had  endeavoured  to  read,  but  co-aid  not,  complain¬ 
ing  of  a  mill  before  his  eyes  ;  as  he  feemed  afraid  of  every  body, 
fo  he  fhewed  the  greateft  enmity  to  thole,  for  whom  at  other 
times  he  was  wont  to  have  the  greateft  love  and  relpeft;  the  Dr, 
ordered  a  furgeon  to  take  20  ounces  of  blood  from  his  arm, 
which  he  obferved  to  be  very  thick  and  black;  for  a  few  minutes 
after  this,  he  was  very  tame,  but  fell  again  into  his  outragious  fit, 
in  which  he  foon  laid  himfelf  down,  quite  fpent,  and  died. 

The  Dr.  had  an  account,  from  a  furgeon  at  Stamford  in  Lin- 
colnfhire ,  of  a  young  man  about  18  years  of  age,  who  died  hy¬ 
drophobia  by  the  bite  of  a  mad  fox,  that  had  been  bit  by  a  mad 
dog;  the  lymptoms  diicovered  themlelves  three  months  after  the 
wound,  which  was  upon  the  back  ef  the  hand,  and  being  healed 
by  the  application  of  I’heriaca  Andromacb.  had  left  "a  ffnall 
black  Icab  behind :  Three  days  before  his  death  he  was  feized 
with  a  fever,  for  which  he  was  blooded,  vomited  and  blifrered  5 
he  bit  to  pieces  the  glais  wherein  drink  was  given  him;  when  he 
was  differed,  the  Fauces  were  found  very  much  inflamed;  the 
left  lobe pf  the  lungs  was  black,  and  the  velicles  full  of  black 
blood ;  in  lome  places  the  furface,  which  the  blacknefs  had  not 
covered,  appeared  bliftered,  as  if  railed  hy  Cant  bar  ides  ^  the  liver 
was  hard,  and  of  a  yellow  bilious  colour  :  During  the  whole 
violence  of  the  diftemper,  the  fPenis  was  obferved  to  be  continu¬ 
ally  erecfed,  and  as  hard  as  a  bone;  this  fymptom  is  particularly 
taken  notice  of  by  Cplius  Aurelttinus :  The  iurgeon  who  opened 
the  body,  dightly  wounded  his  fore -finger  with  the  knife,  and 
was  lurpriled  to  find,  that  it'feftered,  and  gave  him  much  more 
pain  than  a  grearer  cut  had  done  at  other  times;  lomething  of  the 
lame  nature  jikewile  happened  to  the  furgeon  that  differed  rhe 
Dr’s  patient  5  the  following  night  his  hand  was  feized  with  an 
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JSryfipelas,  attended  with  a  great  tenfion  and  pain  5  this  was 
owing  to  a  finall  wound  made  in  one  of  his  fingers  a  day  or  two 
before,  from  which  in  turning  over  the  parts,  he  had  rubbed  oft 
the  plaifter,  and  it  did  not  go  off,  without  the  continued  appli¬ 
cation  of  cooling  and  difeutient  medicines. 

From  all  thefe  accounts,  it  may  not  perhaps  be  improper  to 
conclude,  that  the  Hydrophobia  is  the  efleft  of  a  particular  hind 
of  inflammation  in  the  blood,  accompanied  with  io  great  a  ten¬ 
don,  and  drynefs  of  the  nervvous  membranes,  and  iuch  an  ela¬ 
sticity,  and  force  of  the  fluids,  with  which  they  are  filled,  that 
the  moil  common  repreientations  are  made  to  the  mind,  with 
too  great  an  effedl,  and  the  ufual  impreflions  of  objefts  upon  the 
organs  cannot  be  endured  3  hence  proceed  that  timorouiaeis,  un¬ 
accountable  anxiety,  and  inquietude,  which  are  always  the  tore* 
runners  of  the  dread  of  liquids  3  as  alfo  that  pam  in  making 
water,  and  the  ftrange  averfion  obferved  in  the  boy  at  the  fight 
of  any  thing  white,  the  Retina  being  really  hurt  by  the  link¬ 
ing  of  the  rays  of  light  thereon  3  nor  is  it  hard  to  conceive, 
when  the  falival  liquor  is  hot,  and  the  throat  inflamed  and 
dry,  that  the  fwallowing  of  drink  Ihould  cauie  iuch  an  in¬ 
tolerable  agony  3  no  more  than  it  is,  that  when  things  are 
wrought  up  to  this  deplorable  condition,  the  diimal  tragedy 
fhould  not  laft  above  three  or  four  days  at  moil,  in  which  the 
patient  is  perfe&ly  fatigued,  and  torn  to  death,  by  the  violence 
of  his  aft  ions  and  efforts. 

Hn  Experiment  to  produce  Light  on  the  in  fide  of,  a  Globe - 
glals  lined  with  melted  Flowers  of  Sulphur 3  by  Air.  Francis 
Hauksbee.  Phil.  Tranf.  K°  323.  p.  439- 

MR.  Hauksbee  melted  in  a  ladle  about  half  a  pound  or  the 
flowers  of  fulphur,  or  iulphur  fublimed,  and  pouring  it 
into  a  globe-glafs,  he  ufed  it  in  all  refpefts,  as  in  the  former  ex¬ 
periments,  with  lealing-wax  and  pitch  3  and  alter  this  glafs  was 
exhaufted,  and  motion  and  attrition  given  it,  he  expelled  as  be¬ 
fore,  to  have  feen  a  light  on  its  infide.3  but  all  he  could  go  had 
no  manner  of  effeft  thereon,  to  produce  Iuch  an  appearance, 
either  when  it  was  exhaufted,  or  when  replete  with  air  3  there 
was  nothing  to  be  obferved  but  a  very  Imall  weak  light,  which 
after  a  long  attrition,  iliewed  itfelf  m  that  part,  where  the  hand 
touched  the  glafs  3  but  when  he  came  to  look  upon  it,  he  tound 
the  fulphureous  lining  all  in  a  body  difengaged  from  the  concave 
Surface  of  the  glafs  3  As  to  the  eleftricity  of  the  globe  lined  vrtth 
this  fort  of  matter,  after  its  attrition  had  been  continued  tor  iome 
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time,  and  the  glals  become  pretty  warm  (being  full  of  air  at  the 
fame  time)  the  hoop  of  threads  was  held  over  it  5  but  the  at¬ 
traction  was  very  mconfiderable  on  the  lined  part,  tho’  the 
threads  were  pretty  vigoroufly  directed  on  the  tranlparent  fide  5 
yet  not  with  fuch  force,  as  when  the  glals  is  quite  clear  within, 
as  this  was  not  5  hecaule  the  fumes  of  the  melted  fiulphur  adher¬ 
ing  to  ir,  made  it  appear  lomewhat  cloudy. 

Mr.  Hauksbee  repeated  this  experiment  with  common  lulphur, 
and  took  a  quantity,  nearly  equal  to  what  he  had  uled  before 
of  the  dowers,  and  melting  it,  he  poured  it  into  another  glo.be- 
glals,  which  he  uled  in  all  refpedts,  as  he  had  done  the  former  5 
but  when  he  had  exhaufted  it,  and  given  the  ufual  motion  and 
attrition,  the  effect  was  lb  lurprifingly  different,  that  one  would 
icarcely  think,  it  could  proceed  from  the  lame  iort  of  body  3  for 
the  figure  of  his  hand,  and  fingers  appeared  not  only  on  its  in- 
fide  (tho’  more  faint  and  pale,  than  in  the  experiments  of  lealing- 
wax  and  pitch)  but,  on  its  outiide  their  appeared  a  brifk  purple 
light,  lb  beautiful  and  agreeable  to  the  eye,  that  it  was  a  very 
piealant  light 5  the  Ifrength  of  this  light  may  be  judged  hence, 
that  the  lines  of  the  palm  of  his  hand,  near  thole  parts  it 
touched,  were  ealily  dilcernible  thereby  3  and  were  a  imall  print 
placed  at  the  lame  diftance,  he  does  not  question,  but  it  would 
have  been  legible  without  any  great  difficulty  3  and  as  this  com¬ 
mon  lulphur  differed  vaftly  in  that  part  of  the  experiment,  al¬ 
ready  related  from  the  former,  lb  likewile  in  the  latter  5  for  when 
the  hoop  of  threads  came  to  be  held  over  it  (under  the  fame 
circumdances,  as  in  the  other)  they  were  directed  towards  it  as 
vigoroufly,  as  in  any  experiment  that  had  been  made  3  the  lined 
and  tranlparent  parts  performed  much  alike  3  if  there  was  any 
difference,  it  leemed  to  incline  to  that  part  lined  with  the  lul¬ 
phur  3  in  this  experiment  likewile,  as  in  the  lad,  the  lulphur 
was  loolencd,  and  leparated  from  the  glals,  that  contained  it  5 
which  therefore  cannot  be  urged,  as  any  ways  conducing  to  the 
unluccelsfulnels  of  the  former. 

Mr.  Hdnksbee  repeated  this  experiment  with  a  large  quantity 
of  fulphur,  and  poured  about  two  pounds  of  it  melted  into  a 
globe  glals  of  the  lame  fize  with -the  former,  which  was  about 
nve  inches  diameter  3  this  when  cold,  contracted  itlelf,  and  was 
looiened  from  every  part  of  the  glals,  as  in  the  former  experi¬ 
ments  3  the  lulphur  covered  more  than  half  the  inner  lurface  of 
tfie  globe,  and  its  thinned  part,  was  about  half  an  inch  thick  3 
towards  the  axis  it  appeared  to  be  more  than  a  full  inch  thick, 
this  glals  when  exhauded  of  its  air,  was  uled  in  every  reipect, 
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as  in  the  former;  the  light  produced  on  its  outfide  was  very  con-  - 
fiderable,  and  attended  with  the  fame  colour  and  vivacity  as  be¬ 
fore  ;  nor  was  that  on  its  infide  lefs  vigorous  $  comparing  it  with 
the  former,  notwithftanding  the  thicknefs  of  the  lining,  it  was  at 
lead  four  times  greater  ;  but  the  figure  of  the  fingers  was  not 
now  fo  diffinguifhable  as  in  the  other  5  and  on  the  part  near  the 
axis,  as  was  hinted  before,  where  the  fubftance  of  the  fulphur 
was  by  much  the  greateft,  no  light  was  produced ;  which  might 
be  owing  in  a  great  mealure,  to  the  fiownefs  of  the  motion,  and 
its  weaknefs  there,  in  relpedl  to  that  which  was  made  more  re¬ 
mote  from  it,  where  the  light  was  fee n  within  ;  what  was  farther 
obiervable  was,  that  the  light  which  was  vifible  on  its  outfide 
only,  appeared  to  be  produced  between  the  inner  furface  of  the 
glals,  and  the  convex  furface  of  the  fulphur ;  for  the  fulphur 
being  loofened  therefrom,  gave  liberty  for  the  air  to  be  taken 
from  thence,  as  well  as  from  the  other  parts,  the  light  which 
was  there  produced ,  being  reflected  by  the  hard,  polifhed,  and 
nearly  contiguous  body  of  the  fulphur,  feems  to  Mr.  Hauksbee 
to  be  the  reaion,  why  it  appeared  with  fo  much  vigour;  this 
outer  light  would  fometimes  break  into  branches,  all  over  the 
lined  part  of  the  globe,  in  as  odd  and  pleafant  a  manner,  as 
what  was  obferved  in  former  experiments,  with  the  large  globe - 
glafs,  upon  admitting  a  little  air  :  And  what  farther  occurred  in 
this  experiment  was,  that  when  the  attrition  ceafed,  the  globe 
continuing  its  motion,  a  great  many  fparks  of  light  would  ap¬ 
pear  all  round  it,  and  fo  continue  for  fome  time,  without;  any 
frefh  attrition. 

Corol.  Hence  we  may  lee,  what  remarkable  changes  may  be 
produced  in  bodies,  with  relpedf  to  their  electrical,  and  lumi¬ 
nous  qualities  by  their  different  managment  and  preparation; 
as  here  it  1$  plain,  that  common  fulphur,  which  is  plentifully 
endued  with  both  thele  qualities,  by  undergoing  the  chemical 
fire,  which  fublimes  it  into  flowers,  is  almolt  entirely  deprived 
of  them  both ;  perhaps  by  other  management  of  the  fame 
body,  this  lois  might  be  repaired  again;  and  it  us  poflible,  there 
may  be  chemical  operations,  which  inftead  of  impairing,  may 
improve,  and  heighten  thele  furprifing  qualities  of  bodies;  nay, 
for  ought  Mr.  Hauksbee  knows,  may  give  them  new  qualities, 
where  they  never  were  at  all ;  as  well  as  take  them  away,  where 
they  once  were  in  a  great  degree  of  perfection;  the  powers  of 
nature  are  not  to  be  determined  before  hand  by  demon!!  ration, 

but  to  be  explored  by  obiervation  and  experiment 
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Mkrofcopkal  Obfermtions  on  the  particles  of  cryftallized 
Sugar,  Minerals,  and  the  Manner  of  obferving  the  Circula¬ 
tion  of  the  Shod  in  an  Ed  3  by  M  Leewenhoeck.  Phil. 
Tranf.  323.  p.  444. 

M. Leewenhoeck  affirmed  in  a  former  Lranfaftion  that  the 
•  particles  of  fugar-candy,  confifted  of  two  broad,  and 
two  narrow  (ides,  and  that  the  other,  i.  e.  the  top  and  bottom 
ran  into  a  fharp  point,  like  the  figure  of  a  wedge  or  chifek 
Plate  VI.  Fig.  11.  ARCDEFGHIK  reprefents  a  fmall  bit 
of  fugar-candy,  of  which  one  jfhall  feldom  fee  lo  perfed  a 
figure  5  becaule  they  are  almoft  always  fattened  to  fome  other 
particles  of  fugar,  lo  that  we  can  only  dilcover  the  fuperficies  of 
one  fide  thereof,  as  here  in  this  figure  H I E  F  G  3  but  when  it  is 
taken  out  of  the  fyrup,  or  liquor  without  being  united  to  any 
other  particles,  the  other  fide  reprefented  by  A  B  C  D  K  will  alfo 
appear  after  the  fame  manner  1  We  alfo  obferve,  that  all  the  par¬ 
ticles  of  fugar-candy,  even  that  which  comes  from  the  Baft- 
Indies ,  il  it  be  not  too  irregularly  coagulated,  and  fattened  to 
the  fides  of  other  particles,  has  generally,  one  fide  obtufe,  and 
different  from  the  other  three,  which  have  angles  jutt  like  a 
fquare  piece  of  wood,  one  of  the  corners  of  which  is  partly  cut 
away,  as  appears  at  I K. 

Fig.  12.LMNOPQ  alfo  reprefents  a  little  particle  of  fuaar- 
candy,  which  had  been  joined  to  others,  at  the  fide  LMN,  and 
at  O  there  appears  a  very  final!  particle  of  the  candy,  that  feems 
to  have  been  coagulated  with  the  laid  Fig,  when  it  was  much 
fmaller  3  and  that  particle  appeared  like  mountain-cry  ttal,  and 
under  that,  there  was  another  confitting  of  about  10  fmall  cry- 
Itals :  For  his  further  fatisfadlion  about  fugar-candy,  and  its  coa¬ 
gulation  in  the  fyrup,  M.  Leewenhoeck  took  fome  powdered  fu¬ 
gar,  and  diffiolving  it  in  water,  he  then  boiled  it  fo  long,  till  he 
iuppofed  all  the  water  had  evaporated  3  after  which  he° placed  it 
upon  feveral  glafles,  to  the  end  that  he  m  ght  obferve  the  coagu¬ 
lation  of  the  fmall  particles  thereof  3  fome  days  after  (this  was 
in  the  month  of  March)  he  obferved  a  great  many  regular 
figures,  which  lay  coagulated  in  ieveral  fhapes,  bur  all  of  them 
as  clear  and  tranfparent,  as  cryftal,  infomuch  that  they  afforded 
a  pleaiant  fight  3  he  expedled  to  have  found  them  all  of  one,  and 
the  fame  fhape,  and  that  they  would  have  appeared  like  Fig.  u. 
but,  upon  viewing  them  with  a  microfcepe,  fome  of  them  ap¬ 
peared  as  reprefented  by  Fig.  13.  R  S  T  V  3  this  at  firtt  feemed 
iomewhar  furprffing  to  M.  Lkwenboeck  3  but  when  he  confidered, 

that 
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that  the  particles  of  fugar  (of  which  fome  are  leveral  thou- 
fand  times  lmaller,  nay,  lo  fmalJ,  as  to  eicape  the  fight  thro’  a' 
microicope)  do  not  appear  to  the  eye  m  the  lame  pofition,  nor 
that  its  wedges  are  reprelented  as  in  Fig.  1 1 .  by  B  C, ,  or  G  F  ;  but 
that  on  the  contrary,  the  fide  which  is  fhewn  in  the  laid  figure 
by  CHEF  IK,  lies  fometimes  uppermoil,  or  undermolt  5  then 
it  is  not  furprifing,  if  the  lame  particle  of  lu gar-candy  fnall  ap¬ 
pear  to  the  eye  as  reprelented  in  Fig,  14.  by  ABCDEF:  In  that 
above-mentioned  particle  of  fugar,  he  obierved  leveral  ftreaks,  or 
fibres,  that  lay  inwards,  and  which,  by  realon  of  the  tranfpa- 
rency  of  the  fugar,  appeared  plainly  to  the  eye,  as  reprelented  111 
the  lall  figure,  between  I)  and  G,  and  D  and  E,  and  lo  like- 
wife  1'roirT the  center  of  the  fugar,  where  thole  ftreaks  extended 
on  each  fide  to  B  and  F :  From  this  obfervation,  M.  Leewen- 
hoeck  concluded,  that  the  fugar  increased  from  time  to  time,  in 
proportion  to  the  fpaces  between  each  ltreak,  or  fibre  :  He  like* 
wile  law  a  few  coagulated  fugar  particles,  that  appeared  in  as  re¬ 
gular  quadrilateral  figures  as  ever  he  had  ken,  one  of  which  is 
reprelented  by  Fig.  15.  GHIK,  and  withal  as  clear,  and  tranlpa- 
rent  as  any  diamond,  it  is  likewile  to  be  obierved,  that  each  ot 
thefe  figures  1 3 ,  1 4,  1 5 1  was  no  bigger,  than  a  final  1  grain  of  land : 
The  realon  why,  there  were  lo  many  particles  of  fugar,  that  had 
but  one  part  of  Fig.  i3.was,  as  he  iuppofes,  bccauie  they  were 
coagulated  with  other  particles  of  the  like  figure,  inlomuch,  that 
they  hindered  each  other  in  their  coagulation  5  but  when  they  lie 
at  Inch  a  diftance  from  each  other,  as  that  there  is  no  a ffual  con¬ 
tact  of  the  parts,  and  yet  they  are  coagulated,  we  can  attribute 
that  effect  to  nothing  elle,  but  a  lecret  tendency,  which  the  invi- 
fible  parts  of  the  iugar  have  to  each  other:  In  the  middle  or 
Fig.  13  and  15,  he  obierved  a  clear  particle,  which  was  ot  the 
fame  lhape  with  the  whole  body  5  whence  he  concluded,  that 
the  laid  body  was  much  lmaller  at  its  coagulation,  but  increaled 
continually,  by  new  acceflions  of  matter  round  about  it  5  and 
that  in  proportion  to  the  number  of  circles,  or  circumferences, 
the  body  increaled  from  time  to  time  in  hignefs  5  and  who 
knows,  but  that  each  circle  was  formed  on  a  particular  day,  and 
m  dry  weather,  anci  that  at  night  it  remained  m  the  lame  lEte  • 
Thele  little  figures  retained  their  entire  lhapes,  and  cry ltal line 
appearances,  as  long  as  it  was  dry  weather  3  but  when  it  hap¬ 
pened  to  be  moift,  or  rainy  weather,  he  obierved  amoilture  about 
the  particles  of  the  lugar,  which  in  dry  weather,  evaporated 
again;  and  then  there  coagulated  a  vail  number  of  imali  lugar 
particles  upon  the  larger  particles,  and  thole  were  fo  exceeding 
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fmall,  that  a  thouland  of  them  together  were  not  fo  big,  as  one 
df  thole  particles  reprefented  by  Fig.  13.  viz.  not  fo  big  as  a  An¬ 
gle  grain  of  land,  thereby  all  their  beauty  difappeared  5  and  to 
the  end,  that  thele  little  figures  might  retain  their  lhape  till  they 
were  delineated,  he  was  obliged  to  carry  both  them,  and  the  mi- 
crofcope,  before  which  they  flood,  in  his  pocket :  Now  fince  we 
lee,  that  two  different  figures  are  coagulated  from  one,  and  the 
fame  matter,  it  is  eafy  to  conceive,  that  feveral  other  figures 
might  be  produced  in  the  firft  coagulation,  efpecially,  when  any 
of  the  parts  of  thofe  little  bodies  lie  upon  each  other  3  and 
therefore ,  we  fhould  not  be  furprifed,  to  lee  in  the  coagulation  of 
falts,  feveral  figures,  produced  from  one  particle  of  fait. 

M.  Leewenhosck ,  upon  examining  the  fubftance  of  a  piece  of 
mineral,  laid  to  be  very  rich  in  gold,  and  brought  from  Hun - 
gary*  found  that  the  fine  gold  colour  was  nothing  elle,  but  ful~ 
phur^  there  was  alio  another  piece,  which  was  laid  to  be  cop- 
per  3  one  of  thele  minerals  was  mixed  with  a  little  flony  matter* 
juft  like  particles  of  land,  which  leemed  to  be  united,  by  fome 
heterogeneous  matter,  to  the  other  parts  of  the  mineral  3  he  lepa- 
rated  iome  of  the  flony  matter  from  the  reft,  and  placing  it  be¬ 
fore  his  microfcope,  he  found  that  lome  of  the  particles  of  which 
it  confided,  had  as  Irnooth,  and  regular  lides  and  angles,  as  any 
polifhed  diamond  can  have,  that  is,  when  they  were  not  united, 
or  did  not  lie  under  others  3  but  where  there  was  an  union  of  the 
parts,  there  appeared  ieveral  fuch  circles,  as  in  Fig.  13  and  15, 
i’ome  of  them  having  particular  fides,  one  of  which  was  twice 
as  broad  as  the  other:  Thefe  particular  circles  or  rings  M*  Lee - 
*we?ihoeck  luppofed  to  be  alio  occafioned  by  the  increafe  or  coa¬ 
gulation  of  new  matter  5  it  was  a  very  agreeable  fight,  for  they 
appeared  as  clear  as  cryftal:  Both  the  gold  and  the  copper,  that 
feemed  to  be  in  thele  minerals,  were  nothing  elle  but  iulphur. 

M.  leewenfooeck  was  formerly  wont  to  fhew  the  circulation  of 
the  blood  in  an  eel,  by  putting  it  with  its  tail  uppermoft,  into  a 
long  glafs  tube 3  but  afterward',  he  prepared  copper  plat;s  of 
about  a  foot  long,  and  ieven  inches  broad,  one  extremity  of 
which,  of  the  extent  of  anjnch,  he  bent,  and  at  the  other  ex¬ 
tremity  he  made  a  fquare  hole  five  inches  long,  and  two  inches 
broad,  in  which  he  put  little  glafs  plates,'  as  clear,  and  as  thin 
as  he  could  poflibly  procure  5  upon  fuch  a  glals  plate  he  put  one 
of  the  fm  a  11  eft  eels  he  could  find,  which  were  iome  times  as  big, 
as  one’s  finger  3  then  he  bound  the  head,  and  the  bell  part  of  the 
body  about  with  a  linen  cloth  to  the  end,  tfut  the  eel  might  not 
fee,  and  then  it  would  lie  the  Hiller  upon  the  copper  plate,  and 

Yql.  V,  6  G  g  he 
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he  laid  the  tail  upon  the  glafs;  and  that  part  of  the  body  of  the 
eel,  that  is  wound  about  with  the  cloth,  he  alfb  faftened  to  the 
plate  with  a  wire,  that  the  eel  might  not  wriggle  iticif  oflf$  the 
eel  being  thus  placed  upon  one  fide  of  the  glais  in  the  copper 
plate,  the  microlcope,  thro*  which  he  viewed  the  circulation, ; 
was  faftened  by  wires,  and  fcrews  on  the  other  fide,  in  fuch-a 
manner,  that  it  might  be  moved  upwards  and  downwards,  and 
every  way  •  If  people  would  ule  this  method,  M.  Feewenhoeck. 
does  not  doubt,  but  they  might  obferve  the  fame  things  in  an  eel, 
which  he  had  done  5  and  then  if  a  peribn  would  view  the  arm, 
and  carefully  confider  the  pulle  in  the  veins,  he  would  certainly 
dilcover,  that  the  blood  which  caufes  the  pulfe,  proceeds  from 
the  hand. 


2%  Bones  of  a  dead  Calf  taken  out  of  the  Uterus  of  a  Cow  3 
and  a  Callus  /applying  the  lofs  of  part  of  the  Os  Femoris  5 
by  Mr*  Sherman .  Phil.  Tranh  N°  323.  p.450. 

This  cow  had  continued  a  great  while  in  a  lean,  pining 
and  wafting  condition,  and  was  reduced  to  fo  weak  a  ftate, 
that  they  concluded  fhe  would  die 5  when  of  a  Hidden  fhe  be¬ 
gan  to  eat,  £nd  thrive  fo  very  fall,  that  in  fix  or  eight  months, 
fhe  was  fo  fat,  as  to  be  .fold  to  the  butcher  3  who  when  he  killed 
her,  found  dry  bones  in  her  Uterus ,  there  being  no  manner  of 
moifture  in  fhe  bag,  as  he  called  it,  wherein  the  bones  were  con¬ 
tained  :  Mr.  Sherman  fuppoles,  that  the  fame  digeftive  humour, 
which  diflolved  the  fkin,  and  mufcular  parts  of  the  calf,  might 
likewile  diflolve  the  catrilages,  and  for  ought  he  knows,  even  part 
of  the  bones  •  There  are  levered  fuch  inftances  in  anatomical  au¬ 


thors,  particularly,  one  of  a  woman,  whole  Foetus  difielved  fo 
perfectly,  that  l'ome  of  the  bones  made  their  way  thro*  the  Ab¬ 
domen,  and  what  is  more  furprifing,  the  fame  woman  had  chil¬ 
dren  afterwards. 

A  young  man  about  1 7  years  of  age  had  a  compound  fraft ure 
on  the  thigh  ;  Mt*.  Sherman  was  obliged  to  take  out  two  inches 
of  the  lubftance  of  the  Os  Femoris ,  and  yet  nature,  by  keeping 
a  due  extenfion,  in  four. month’s  time  lupplied  fuch  a  Callus ,  that 
the  part  was  not  \  of  an  inch  fhorter  than  the  other  fide,  and  the 
perfon  was  as  ftrong  as  ever,  and  walked  without  any  1  amends. 
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An  Account  of  the  great  Froft  in  1708  and  170$$  by  Mr • 
Derham.  Phil.  Tranf.  N°  324.  p.454. 

MR.  Derham  iuppofes,  that  this  froft  was  greater  (if  not 
alio  more  univerfal)  than  any  other  within  the  memory  of 
man  5  the  froft  that  happened  in  1683  was  longeft  froft,  but 
this  in  1708  tho’  of  fhorter  continuance,  was  more  intenie  than 
that  3  for  Mr.  Derham's,  thermometer  was  much  lower  on  ‘De¬ 
cember  30th,  than  it  had  ever  been  fince  1697,  when  he  firft  be¬ 
gan  his  thermometrical  obfervations  3  and  the  thermometer  in  the 
repofitory  at  Grejbam-Collcge  was  lower,  than  ever  it  was  before  3 
the  particulars  of  its  greateft  defeent  2re  theft  January  16  5 
1696,  41  degrees,  January  5,  1683,  40  degrees,  and  January  3, 
i7°f  43  degrees,  and  laftly  in  Mr.  ‘Patrick's  thermometer  in 
London ,  the  fpirits  were  4  or  5  degrees  lower  than  in  1683  :  In 
London  the  greateft  contraction  of  the  fpirits  was  on  January  3, 
which  was  alio  an  excefiive  cold  day  a tUpminfter  3  but,  the  grea~ 
teft  contradion  in  the  laft  place  was  on  Dec.  30.  preceeding  3  the 
reafon  of  the  difference  is,  becauft,  Mr.  Derham' s  thermometer 
was  always  abroad  in  the  open  air,  where  no  lhn-ihine  touch’d  it  3 
but,  thole  two  thermometers  at  London  were  within  doors,  in  rooms 
where  no  fires  were  made,  and  it  is  ealy  to  oblerve,  that  the  froft 
does  not  preftntly  exert  its  greateft  force  within  doors,  and  when  it 
.does,  neither  does  is  lb  loon  abate  its  force  withindoors,  as  without  s 
Mr.  Derham' s  obfervations  about  the  intenfrnefs  of  the  cold  were 
confirmed  from  other  places  in  the  louthern  parts  of  England 3 
particularly,  he  found  them  to  agree  with  lome  obiervations 
made  by  Mr.  Crejfener  at  St  r  eat  ham  in  Surrey :  Mr.  Derham 
oblerved,  that  the  delcent  of  the  fpirits  in  his  thermometer  on 
December  the ^30  was,  within  one  tenth  of  an  inch  as  great,  as 
the  defeent  efteCled  at  another  time  (and  that  in  a  cold  day  too, 
becauft  artificial  freezing  is  lefs  vigorous  in  a  warm  day)  with  ar» 
tificial  freezings  made  both  with  fnow,  and  lalt,  and  likewife 
with  fnow,  and  Ipirits,  both  which  mixtures  he  made  ule  of  fe~ 
veral  times,  and  found  them  nearly  of  equal  power  5  if  there 
was  any  difference,  he  fometimes  thought  the  preference  due  to 
the  mixture  of  the  fpirits  of  wine  with  the  fnow  :  It  is  well 
known,  that  we  can  in  fummer  freeze  with  ice  and  fait,  and  the 
fame  may  be  then  done  with  Sal  armoniac ,  difiolved  in  watery 
but  we  cannot  by  theft  means  produce  at  that  tinje  lo  intenfe  a 
froft,  as  in  winter,  efpecially  in  a  very  cold  day. 

!Notwithftanding,  the  froft  was  lb  extremely  rigorous  in  the 
fouthern  parts  of  our  ifle,  yet  the  northern  parts  felt  little 

G  g  2  thereof 3 


236  MEMOIRS  of  the 

thereof :  Mr.  ^Z)syhutn  received  levcrc.l  informations  from  thence, 
which  all  agreed,  that  the  winter*  was  no  ways  extremely  cold 
there,  but  like  other  winters  5  and  in  particular,  the  Biihop^ot 
Carltfle  writ  an  account  from  Rofe  Nov.  5.  1709.  as  follows  : 

$  January  laft,  lays  he,  I  had  a  iufficient  opportunity  to  oblerve 
*  the  froft,  and  cold  being  more  intenle  in  the  louthern  parts, 

4  and  the  fnow  much  thicker,  than  here  5  I  began  my  journey  to 
4  London  on  the  26  of  that  month,  three  days  before  the  *haw, 

4  and  for  feveral  miles,  near  the  banks  of  the  river  Eden ,  111  both 
f  the  counties  of  Cumberland ,  and  JVefimor  elands  my  hones 
c  hardly  ever  trod  upon  fnow  5  when  we  came  to  Stanemooi  on 
4  the  confines  of  9TorkJhire>  we  found  the  ground  covered  pretty 
4  thick,  and  dill  deeper  the  farther  we  came  to  the  louth  3  none 
4  of  our  rivers,  or  lakes  were  frozen  over  3  and  the  extraor- 
4  dinary  flocks  of  fwans,  that  relbrted  hither  (nothing  like  it 
4  having  been  leenby  the  oldeft  man  living)  was  a  lure  argument, 

4  that  the  temperature  of  the  climates  was  ftrangely  inverted «, 

4  The  other  account  was  from  Edinburg ,  Nov.  5  1709,  from  Sir 
4  Robert  Sibbald  3 1  can  learn  fays  he,  no  extraordinary  effects  ot 
1  the  cold  lealon  here  3  it  was  a  long  winter  3  the  cold  came  early 
4  in  O  Bober  >  and  continued  till  near  May  3  there  was  a  deal  of 
4  Inow,  which  lay  long  on  our  loath  hills  near  this  places  we 
4  had  not  much  froft  to  fignify,  nor  did  it  laft  long :  And  as  in 
4  Scotland ,  fo  in  Ireland ,  the  froft  was  very  favouarble  5  as  ap- 
4  pears  from  Mr.  Molyneux 3  viz.  we  had  here,  fays  he,  a  haroer 
4  winter  than  ulual,  but  l  iuppole  they  did  not  lufter  lb  much  as 
4  their  neighbours  5  they  had  two  or  three  pretty  fliarp  frofts,  and 
6  fome  fnow,  but  not  of  any  remarkable  continuance’.  Nl.Scheuch * 
zer  oblerved  the  cold  to  be  as  exceflive  and  unufual  at  Zurich > 
as  it  was  here  with  us 3  the  cold  in  Italy  was  i@  great,  that  fo  r 
so  years  pad  they  had  not  felt  a  greater,  and  on  Dwelftb-day  it 
wanted  but  half  a  degree  of  extreme  3  as  to  the  northern  parts 
M.  Otho  Sperling  writ  from  Copenhagen ,  that  it  was  Hyems  atro - 
cijjima  3  and  Dr.  Judichar  affirmed  that  the  ice  in  the  harbour  of 
Copenhagen  was  27  inches  thick  3  and  that  on  April  9.  1709.  N.S. 
people  had  gone  over  between  Schonen  and  Denmark  on  the  ice  3 
by  M.  Roemer's  obfervations  it  appears,  fuch  a  froft  had  not  been 
known  in  the  memory  of  man  in  thefe  countries ,  and  that  the  froft 
on  January  7,  and  February  23,  1708-9,  did  very  nearly  approach 
the  point  of  artificial  freezing:  In  the  northern  parts  of  Germany 
they  had  alio  the  fame  fate  with  their  neighbours  of  Denmark , 
as  appears  from  an  academical  exercile  in  the  univerfity  of  Hall> 
June  13,  1709.  by  G.  Remus,  entitled  Confideratio  Ehyfico- 

mathematica,  Hyemis  proximo  prmerUpf&i  &c.  M.  Remus  dil- 
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tributes  that  winter  into  five  periods,  the  firftof  which  he  begins 
at  Offioberiyi  1708.  N.  S.  at  which  time  the  cold  weather  began 
with  them  at  Hall ,  the  northern  winds  blowing  then,  and  froliy 
weather  accompanying  it  ;  but  at  Upminfter  it  began  lomewhat 
looner  3  for  the  winds  were  northerly  all  the  latter  end  of  Septem¬ 
ber  ,  and  there  was  a  hoar-froft  on  Michaelmas  and  the  following 
days;  after  which,  for  a  great  part  of  OSiober  to  the  23d,  the 
weather  was  for  the  moft  part  hoar-frofty,  or  frofty,  very  agree¬ 
ably  to  M.  Remus’s  oblervations ;  he  places  the  end  of  this  firil 
period  on  November  3.  The  Iecond  period,  which  with  its  inter¬ 
val  takes  in  November  and  December,  Mr.  Derham  found  pretty 
much  to  agree  with  his  own  oblervations,  the  weather  being  often 
warm  or  cold  at  Upminfter ,  as  it  was  at  Hally  and  the  winds  alio 
not  very  different ;  only  Mr.  1 Derham  obferved,  that  the  cold  in 
one  place  commonly  preceeded  that  in  the  other;  and  the  violent 
wind  M.  Remus  fays,  blew  the  night  preceeding  ‘December  13. 
N.  S.  was  not  perceivable  at  Upminfter ,  till  the  Iecond  day  after 
about  noon,  at  which  time  it  had  fpent  itfelf  much,  and  Was  only 
a  brifk  eafterly  wind,  but  no  llorm :  The  third  period  begins  on 
January  5,  N.  S.  of  which  M.  Remus  lays,  ‘  the  feene  was  fud- 
‘  denly  changed,  and  to  the  furprile  of  all  Europe ,  this  period 
*  began  with  an  extraordinary  and  almoft  unufual  cold."  at  the 
fame  time  the  wind  and  weather  began  to  change  at  Upminfter ,  as 
M.  Remus  lays  it  did  at  Hally  and  the  cold  allb  began  to  in¬ 
crease. 

Here  follows  a  table  of  the  depreffion  of  the  fpirits  at  Hall 
and  Upminfter . 


Day  of  the 
Month. 

O.  S. 

Degree  ofthe 
Thermome¬ 
ter  at  Hally 
10  h.  p.  m. 

Degree  of  the 
Thermome- 
tera  t  Upmin¬ 
fter  at  9  h. 
p.  m. 

Decemb ■  2  7 
'28 

2S> 

30 

31 

Jan .  1 

2 

84  i 

84f 

100 

All  within 
the  ball. 

*5 

75 

58 

45 

52 

6  3 

55 

Vr 
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It  is  to  be  obferved  that  the  fcale  of  the  thermometer  at  Hall  runs  1 
downwards,  from  fome  point  above,  towards  the  ball,  or  bottom  of 
the  ftalk  5  but  the  degrees  ofMr.  Derham' s  thermometer,  begin  1 
at  the  top  of  the  ball,  or^which  is  all  one,  at  the  bottom  of  the 
little  tube,  or  ftalk,  and  fo  upwards,  every  degree  being  one 
tenth  of  an  Enpfttjh  inch,  and  the  freezing  point,  at  82  degrees, 
equal  to  eight  inches  two  tenths  from  the  ball  5  and  the  molt  in- 
fenfe  cold  at  44  degrees.  _  _ 

From  the  foregoing  table  it  may  be  perceived,  that  the  troll  at 
the  beginning  kept  a  pretty  equal  pace  in  both  places  5  and 
Mr.  Derham  had  realbn  to  think,  that  it  did  the  fame,  the 
greateft  part  of  its  duration:  M.  Remus's  third  period  ends  Ja¬ 
nuary  25,  N.  S.  with  an  wefterly  wind  and  a  thaw,  which  held  for: 
a  few  days;  at  Upmlnfter  the  wind  was  loutherly  at  the  fame: 
time,  with  a  thaw  likewiie  accompanying  it  fora  few  days : 
M.  Remus  begins  the  fourth  period  on  January  31,  N.  S,  ini 
which  Mr.  Derham  obferved  a  great  agreement  between  their 
obfervations,  as  to  the  cold  3  and  thole  days  on  which  M.  Rems 
marked  the  wefterly  winds  to  have  been  ftrong,  it  was  the  tame 
Upmlnfter  i  and  there  was  alio  lome,  but  lefs,  agreement,  in 
thecoafting  and  the  fhifting  of  the  winds  throughout  this  period  :: 
The  fifth  and  laft  period  M.  Remus  places  between  February  1 7,. 
and  March  17,  N.  S.  in  this,  he  fays  the  cold  weather  returned,, 
and  continued  long;  and  it  did  the  fame  at  Upmlnfter  ;  bat  as  to* 
the  end  of  this  period,  Mr .Derham  found  fome  difference,  and! 
fome  agreement  betvfleen  their  obfervations  $  the  fnow  was  more: 
with  them  than  with  us  5  the  winds  changed  with  us  from  the: 
eafterly  points,  to  the  wefterly  and  loutherly  points,  a  day  or  two* 
fooner,  than  with  them,  then  again  agreed  with  them  ;  and  loon: 
after  veered  about  to  the  eafterly  and  northerly  points,  as  it  did: 
with  them  3  and  Mr.  Derham  all’o  farther  obferved,  that  when 
the  winds  agreed  in  both  places,  the  wind  at  Upmlnfter  was  of 
fome  force:  As  to  the  warmth  of  the  weather  all  this  time, 
Mr.  Derham  found  a  pretty  deal  of  agreement  j  only,  as  the  wind: 
changed  two  diys  fooner  at  Upmlnfter ,  fo  we  had  the  mild  wea¬ 
ther  °M.  Remus  mentions,  two  days  fooner  ;  then  it  grew  colder 
at  Upmlnfter ,  as  M.  Remus  fays  it  did  with  them  ;  and  whereas, 
he  marks  April  13.  N.  S.  to  have  been  the  firft  day,^  on  which 
the  Ipirits  role  to  the  point  of  warmth,  Mr.  Derham  found  by  his 
thermometer,  that  the  preceeding  day  had  been  as  warm  as  that, 
as  alfo  the  following  days,  and  each  of  them  warmer  than  any 
had  been  all  the  preceeding  winter;  tho’  there  had  been  leverai 
warm  days  before  that  time,  particularly,  March  12, 13*  i4>  *8,  19 

28.  Q.  80 
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2.8,  O.  S,  but  the  reft  in  that  month  were  cold  for  the  moft 
part. 

As  to  the  effe&s  of  this  froft,  the  waters  were  frozen  in  feveral 
places  to  an  extraordinary  depth,  tho’  Mr.  Derham  hardly  believes 
to  that  depth,  as  in  the  long  froft  in  1^83,  when  the  I  frames 
was  frozen  in  fuch  a  manner,  that  above  bridge  feveral 
booths  were  ere&ed,  fires  made,  and  meat  drefled  3  and  on 
January  10.  Mr.  Derham  himfelf  fawacoach  and  2  horles 
drive  over  the  river  to  Southwark*,  and  back  again,  a  great  number 
of  people  accompanying  it  3  but  in  the  winter  1708,  the  cafe  was 
vaitly  different,  according  to  the  account  Mr.  Derham  receiv’d 
from  Mr.  Lowthorp  3  *  who  faw  feveral  people  crols  the  Thames , 
s  at  force  diftance,  above  bridge  3  bur,  that  was  only  towards 
5  low-water,  when  the  great  flakes  of  ice,  that  came  down, 

‘  flopp’d  each  other  at  the  bridge,  ’till  they  form’d  one  continued 
‘  ke(f  °f  ^e  from  thence,  almoft  to  the  Temple  $  but,  when  the 
*  flood  came,  the  ice  broke,  and  was  all  carried  with  the  current 
1  up  the  river  5  he  was  told  the  like  happen’d  between  Weflmin- 
1  fter  and  Lambeth ,  a  little  above  W Jot  eh  all As  for  other 
waters  they  alio  had  their  fhare,  efpeciallv,  where  they  lay  ex¬ 
pos’d  to  the  northerly,  and  north  eafterly  winds 3  nay,  the  lea- 
waters  themlelves  did  not  elcape,  but,  were  cover’d  with  ice  in 
feveral  places  near  the  fhore,  in  harbours,  and  where  they  lay 
:alm  and  Hill  3  as  in  the  harbour  of  Copenhagen,  and  in  rhe  lea 
:>etween  Schonen  and  Denmark 3  and  Dr.  Newton  inform’d 
Mr,  Derham ,  that  the  lea  was  froze  both  on  the  coaft  of  Geneva 
md  Leghorn :  As  for  the  northern  parts  of  Germany ,  the  above- 
mention  d  difiertation  of  M.  Remus  gives  the  following  account  5 
oiz.  1  The  waters  were  frozen  into  ice  below  the  uiual  depth, 
and  other  liquids  were  congeal’d,  that  at  other  times  are  never 
fo,  even  in  the  middle  of  winter  5  tho’  the  waters  of  a  fpring  in 
a  certain  village  of  Silefia  be  cold  in  fummer,  and  warm  in 
winter,  yer,  this  winter  it  was  covered  with  a  pretty  thick  cruft 
of  ice  3  and  even,  the  public  news  often  gave  account  of  mineral 
waters  being  frozen,  tno’  not  the  hotter  lorts  5  icicles  were  leen 
fticking  to  the  lalt  iprings  at  Hall ,  which  had  not  happen’d  in 
an  age  before:  D.Breynius  inform’d  M .Remus,  that  the  lea  it- 
leif,  as  far  as  his  armed  fight  could  reach,  was  cover’d  with 
ice,  even  on  the  eighth  of  April  $  and  that  upon  expofing  to 
the  open  air  a  ftrong  lee  of  pot-alb,  which  is  never  laitf  to 
freeze,  he  found  it  loon  turn’d  into  ice:  Moreover,  a  certain 
friend  of  his  had  likewife  observed,  that  the  dephlegmated  fpi- 
rit  of  tartar  Was  frozen  ;  The  Obferv  at  tones  Halknfes  give  an 


account. 
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«  account,  that  the  fpittle  was  hardly  out  of  the  mouth  before  if 
«  was  froze;  rivers  were  thrice  frozen,  even  iuch  as  the  cold,  by, 

*  reafon  of  their  rapadity,  could  not  afftfl:  at  other  times :  Thole 
effe£ls  Mr.  Tterham  was  apt  to  think  the  waters  felt,  not  only 
in  England,,  i Denmark,  Germany,  France  and  Italy ;  but  like- 
wile  in  all  the  northern  parts  of  the  globe,  excepting  Scotland , 
Ireland,  and  probably  fome  other  iflands,  or  places  near  the  lea ; 
tho’  even  fome  of  tbefe  appear  from  the  foregoing  account  to 
have  fuffei’d  much;  this  univerfality  of  the  froft,  Mr.  ‘Derham 
fulpefled,  from  the  great  numbers  of  divers  kinds  of  birds  (utter 
ftrangers  to  thefe  parts,  and  many  of  them  inhabitants  ot  the 
northern  colder  climates)  which  were  feen,  and  kill  d  in  feveral 
parts  of  England  ;  in  the  Effex  marlhes  we  had  feveral  wild 
Iwans,  brent  geele,  feveral  of  the  rarer  gull-kind,  and  divers  other? 
forts  of  birds,  utter  ftrangers  to  thele  parts  ;  and  the  following; 
birds  were  kill’d  within  four  or  five  miles  of  Coin,  St.  Aldvnn  s, 
or  Edwin’s  in  Gloucefierfiire,  between  the  beginning  of  Novem¬ 
ber,  and  the  latter  end  of  March  1708,  which  were  neverr 

found  there  in  moderate  winters. 

1.  Lanius  cine  reus  major,  the  larger  butcher-bird,  or  matta- 
oeis:  fometimes  feen  in  Qerbyjbire ,  but  common  in  Germany >, 
as  Mr.  Willoughby  lays.  2.  Fringilla  montana ,  the  bramblmg. 
2.  Numerous ,  five  A rquata ,  the  curlew •  thele  birds,  tho 
ftrangers  to  the  inland  parts,  Mr.  Derham  had  leen  common 
enough  on  the  Effex  coaft$  and  Dr.  Woodward  affirms,  he  law; 
them  feveral  times  the  winter,  1708,  at  the  poulterers  in  J London . 

4.  Galllnula  Erythropus  major,  the  redihank,  or  poollmpe. 

5.  Gallinula  hypolemos  Gefneri ,  the  land-piper.  6.  Scheme los, 
the  flint.  7.  Corvus  aquaticus  minor ,  five  Graculus  pa  wipes, 
the  lhag.  8.  Mergarfer ,  the  gooiander.  9.  Mergus  cirratus , 
longirojter ,  the  dun  diver.  10.  Mergus  major  cirratus ,  the  lrnew,, 
or  white  nun.  1 1 .  Colymbus  major ,  the  greater  loon.  12.  Laras 
major,  the  greater  gull.  13  Cygnus  ferns,  the  elk,  or  hooper,  or: 
wild-fwan/  14.  Srenta,  the  brent- gooie.  15.  Anas  rage  r Aid  ro- 
vandi,  feldom  feen  in  England ,  but  common  in  Norway, 
j 6.  fadorna,  thefhell-drake,  or  burrough  duck.  17 .  Anas  jult- 
zula  prima  Gefneri,  the  tufted  duck.  18.  Anas  fera  jujea  GeJ- 
neri,  ‘ Penelops  Vetcrum ,  the  poker.  19.  Anas  Flatyrhynchos mas 
Aldrov.  the  golden-eye.  20  Flatyrhynchos  rofiro  nigro  piano, 

the  gadwal.  .  n  , 

in  the  above  cited  differtatton  of  M.  Remus ,  we  are  told,  how 

animals  fufferedboth  with  them,  and  in  other  places  5  viz .  ‘  That 
4 '  the  freflvwater-fifh  in  thofe  parts  were  killed  every  where,  and. 
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1  that  a  vaft  deftruction  befel  their  final  I  birds  ;  both  which 

*  happened  alio  at  Hantz>ick*  nay  ibme  affirmed,  that  they  law 
4  birds,  as  they  flew  along,  drop  down  out  of  the  air,  their  ftrength 

failing  them  ;  that  the  Eufatia  letters  gave  an  account,  thatle- 
veral  cows  were  frozen  to  death  in  their  flails  ;  and  fo me  travel- 
4  *ers  °n  the  road,  were  quite  frozen  to  death,  others  loft  their 
hands,  feet,  noles  or  ears;  and  lome  fainted  away,  and  were  in 
1  danger  either  of  life  or  limb,  when  brought  too  foon  near 

*  the  fire  5  of  thefe  particulars  he  gives  feveral  instances  from 
news-papers  5  as  of  two  gentlemen  and  a  lmith  in  England* 

‘  and  above  60  men  and  feveral  cattle  near  Paris  ;  and  the  like 
at  Venice ,  and  80  French  foldiers  near  Namur ,  all  killed  on  the 
road  with  the  cold.’  Whether  any  jfuch  peribns  perifhed  in 
our  roads  in  England ,  Mr.  Herham  was  not  certain  ;  but  there 
was  an  account  of  Ibme  that  did,  particularly,  of  poft-boys,  and 
hkewiie  lome  drovers;  feveral  of  our  fre/h  water  flfh  were  alio 
deftroyed  m  ponds,  that  were  fhallow,  and  efpecially  if  long 
frozen  over ;  lome  for  want  of  air,  where  the  ponds  were  not 
kept  open,  and  others  with  the  cold  air  at  the  holes  in  the  ice, 
where  they  came  in  great  numbers  to  breathe ;  Dr .  Newton  gave 
an  account,  4  that  fome  marines  on  board  our  men  of  war  on  the 
'Italian  coaft,  died  of  the  cold;  and  that  leveral  loft  parts  of 
‘  their  fingers  and  toes.* 

But  the  greateft  fufferers  in  the  animal  kingdom,  were  birds 
and  inlebfs;  robin-red- breads,  which  w ere  numerous  before  the 
froft  came  on,  were  afterwards  very  fcarce,  only  here  and  there 
one  was  to  be  feen;  nay  notwithftanding  their  recruits  the  follow¬ 
ing  lummer,  yet  ftill  the  fucceeding  winter,  their  fcarcity  remain’d  $ 
both  wood  and  fky-larks,  which  us’d  to  be  very  numerous,  became 
in  a  manner  rarities  the  fucceeding  fpring  and  fummer,  only  one 
here,  and  another  half  a  mile  or  a  mile  off,  and  their  foarcity 
continued  for  lome  time  after ;  but  whether  this  was  an  univerlal 
calamity,  that  befel  that  family  of  Imall  birds,  or  whether  it  only 
happened  to  the  EJJex  larks,  or  whether  they  were  not  driven  from 
rhele  parts  by  the  froft,  Mr.  Her  ham  could  not  lay  5  becaule  he 
had  been  informed,  that  in  lome  other  counties  of  England*  which 
abound  in  large,  common  plowed  fields,  and  where  larks  are 
ulually  more  numerous,  than  in  Ejjex*  they  had  had  large  flights 
of  larks  in  the  winter  ;  and  he  was  told  by  the  London  poui- 
terers,  that  they  had  larks  fromalmoft  all  parts  of  England*  and 
had  not  received  the  following  year,  a  quarter,  nay  Icarcely  a 
tenth  part  of  the  larks  they  ufed  to  have,  by  reaion  that  the  froft 
had  killed  them,  as  the  bird-catchers  laid:  In  the  iniedf  tribe, 
Nou  V.  N°  7.  Hh  to. 
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Mr.  Dev  ham  particularly  obfervedthe  Pedlculus  Pulfatorius ,  or 
Fatidicus,  or  Death-watch,  to  be  great  iufferers  $  notwithftand- 
ing  the  great  precaution  and  art  of  that  lnleCf,  to  lecure  itielf 
a  gain  ft  hard  weather,  in  dry  places  within  doors,  under  downy 
light  duft,A5c*  yet  they  feemed  to  be  great  fufferers  by  th«  froft; 
for  few  of  them  appeared  the  following  lummer  ;  and  in  places 
where  they  were  wont  in  jfuly  to  be  very  lonorous  with  their 
ticking  nolle,  only  now*  and  then  one  was  heard ;  a  manifeft 
proof ^of  their  being  either  lulled,  or  rendered  lets  prolific  and 

yenereous. 

But  among  all  the  fufferers  by  the  froft,  the  vegetables  were 
the  moft  univerfal,  few  of  the  tenderer  lbrts  dcaping  3  about  Up- 
minfter ,  bays,  rofemary,  cyprefies,  myrtles,  molt  of  the  Phylle- 
TecCs,  yea  even  lumpers,  among  the  fhrubs;  and  arti-choaks, 
colly -flowers ,  and  a  great  many  other  olitory  plants  fuffered  very 
much  *  in  a  word,  fo  great  was  the  damage  done  among  the  gar¬ 
dens,  that  Mr.  Derham  was  informed  by  the  London  gardeners^ 
that  lame  of  them  loft  to  the  value  80*  icg,  yea,  200/  but  the 
moft  exaCl  account  he  had  was  from  Mr.  Hobart,  botanift  of  the 
Oxford  phyfic- garden,  who  oblerved  that  the  damages  of  this^ 
froft  did  not  come  up  to  thole  of  that  in  1683^  which  being  of: 
longer  continuance,  cleft  oaks,  and  the  bodies  of  vines,  &c.  but 
in  the  froft  of  1708,  or- 1708-9,  there  were  intervals  of  relaxation 
befides  leveral  confiderable  falls  of  fnow,  which  proved  a  good 
defence  to  leveral  plants  3  but  the  Ihow  melting,  and  the  cold, 
withal  continuing,  proved  of  bad  conlequence  to  leveral  bulbous: 
and  tuberous  roots,  and  to  a  great  many  other  things  5  but  lays  he, 
j»  the  fharpary  and  piercing  winds  from  the  north,  and  north-eaft, 
were  very  deftru&ive  to  leveral  of  the  ornaments  of  our  gardens, 
«  which  before  leemed  to  be  almoft  naturalized  to  our  climate  y 
«  as  the  cyprels,  bays,  rolemary,  Alaterni,  Phyllireds,  Arbuti%, 
‘  Laurufiines ,  &c.  As  alio  to  moft  of  our  fruteicent  herbs,  luch 
‘  as  lavenders,  abrotonum’s,  rue,  thyme,  and  leveral  others,  of 
4  the  like  ipecies,  elpecially  luch  as  had  their  heads  above  the: 
4  kind  covering  of  the  (now  5  and  not  only  luch  exotics,  butibme 
1  of  our  own  natives,  as  is  vifible  in  moft  of  ourfuzze-fields,  and. 
‘  divers  hollies,  elpecially  thole  of  the  finer  ftripcd  kind,  felt  the. 
4  imart  of  the  rigour  of  the  lealcn,  by  the  lols  of  their  leaves, 
4  and  iometimes  of  their  lives  5  and  what,  lays  he,  has  been  more 
4  oblervable  this  year,  than  other  years  is,  that  the  lap  of  our  finer 
4  wall-fruit-trees,  as  peaches,  nectarines,  apricocks,  &c.  wascon- 
‘  gealed  and  dilordered  in  luch  a  manner,  that  it  became  ftagnant 
4  in  the  limbs,  and  branches,  and  proved  equivalent  to  chilblains 

‘  in 
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4  in  the  human  body  5  and  in  too  many  parts  of  the  tree,  turned 
4  to  fo  frequent  mortifications,  that  it  is  very  much  to  be  doubted 

*  whether  lufficient  vigour  is  ever  to  be  expelled  from  them,  to  be 

*  worth  their  ffanding,  notwithftanding  their  weak  endeavours 
f  of  /hooting,  and  recovering  of  their  maladies*  and  it  is  no  leis 
4  extraordinary,  that  the  very  buds  in  thele  finer  trees,  as  weli 
4  leaf  buds  as  bloffom-buds  (which  are  but  the  Ovaria  of  thefuc- 
■  ceeding  fruits)  were  quite  killed,  and  dried  into  a  farinaceous 
4  matter,  by  the  exceffive  fharpnefs  of  the  cold,  before  they  grew 
4  out,  tho’  life  remained  in  the  branch  *  the  plumbs,  being  more 
‘hardy,  yielded  their  bloffoms  well  enough *  but  thro’  the 
4  chilling  wets,  before-mentioned,  which  happened  to  be  too 
4  plentiful  about  that  time,  and  the  great  defedt  of  nutritive 
4  warmth,  they  grew  weak,  and  their  little  /talks  or  pedicles  lan- 
4  guifhing,  and  turning  yellow,  they  generally  dropped  off,  and 
4  came  to  nothing:  It  might,  lays  he,  have  been  reasonably  lup- 
‘  poled,  that  luch  a  cold,  conjoined  with  repeated  wets,  fhould 
4  have  deftroyed  the  noxious  inlebfs,  which  ufually  infeft  the  firft 
4  produce  *  but  even  this  year  they  proved  vivid,  and  too  nume- 
?  rous  amongft  the  apples  and  pears,  efpecially  the  former,  whole 
4  blo/Ibms,  as  well  as  leaves,  have  been  too  copious  food  for  thele 
4  voracious  eruca’s,  whole  Ova  all  the  winter  lay  fo  dry  in  their 
4  bags,  or  pellicles,  that  lo  many  of  them  elpaced  from  being  fro- 
4  zen,  as  in  feveral  places  to  be  numerous  enough  to  deftroy  the 
^  whole  verdure:  Fig-trees,  fays  he,  whole  iofter  texture  was 
4  more  eafily  penetrated,  luffered  much,  molt  of  them  being  cut 
4  down*  leveral  exotic  greens,  and  rare  plants  from  Afric  and 
4  other  warm  climates,  luffered  very  much  in  fuch  ltoves,  and 
4  conlervatorks,  as  were  too  fparingly  (applied  with  fire/  What 
Mr,  'Bob art  obferved  concerning  the  deflruflion  of  wheat, 
Mr,  Derham  believes  was  a  general  calamity,  as  that  Iikewile 
•the  particulars,  he  takes  notice  of,  were  much  the  lame  in  other 
places  5  viz.  4  that  where  the  land  was  poor,  and  expoled  to  the 
4  cold,  that  there  the  wheat  was  killed,  that  leveral  fields  of 
4  wheat  eicaped  tolerably  well  on  the  warm  fide,  whilft  the  other 
4  fide  was  quite  killed  with  the  extremity  of  the  cold  /  By  the 
warm  and  cold  fides,  Mr  .‘Derham  fu'ppoles,  he  means  the  funny 
and  fhady  fides  *  but  in  Ejjex  the  wheat  luffered  rather  more  on 
the  louthern  iunny  fide,  than  on  the  northern*  becauie  as  Mr. bDer- 

fuppoles,  the  ground  was  lomewhat  opened  by  the  funfhinc, 
and  the  covering  of  lnow  being  melted,  it  was  thereby  expoled  to 
the  leverity  of  the  no&urnal  Troft*  upon  which  account  lome 
tkilful  obiervers affirmed  that  vegetables  luffered  more  from  the 

H  h  2  iun 


244  MEMOIRS  of  the 

fun  than  from  the  frofl :  Mr.  Derham  obferved  in  JBJfe %  about 
Upminfler ,  that  leverai  fmall  fields  of  three  or  four  acres  of 
wheat,  efcaped  pretty  well,  where  they  were  fenced  with  thick 
high  hedges  againft  the  cold  winds,  efpecially  where  covered 
long  with  fnow  3  at  leaft  they  efcaped  better  than  other  parcels  of 
land  expofed  to  the  winds,  that  diflodged  the  fnow,  and  en- 
creafed  the  cold  5  and  at  Upminfler  the  beft  pieces  of  wheat 
were  fuch,  as  lay  on  gentle  declivities  fronting  the  weft  or  fouth- 
weft,  efpecially  when  defended  on  the  eaft  or  north-eaft  fide  by 
a  hill,  or  a  wood,  which  fenced  off  the  cold,  piercing  eafterly, 
and  north  eafterly  winds:  And  not  only  fhrubs,  and  plants 
fuffered  by  the  cold,  but  in  fome  places  the  larger  trees  3 
which  was  owing  not  lo  much  to.  their  being  frozen,  as  to  the 
winds  /baking j  and  rocking  them  at  the  fame  time,  which  rent 
and  parted  their  fibres  :  Thele  were  fome  of  the  mbft  remark¬ 
able  efforts  of  the  froft  on  the  vegetables  of  the  more  fbutherly 
parts  of  our  iiland,  the  northern  parts  eicaping  better,  as  appears 
by  Sir  Robert  SibbM's  account  3  viz. 1  the  corn  did  not  Ipring 

*  up,  nor  ripen  fo  foon,  as  ufual  3  but  there  enfued  a  plentiful 

*  harveft,  and  fafely  brought  into  the  barns  and  yards  3  and  the 

*  price  of  victuals,  which  was  high,  falls  lower  daily  3  and  no 

*  greater  numbers  died  than  ulually  in  former  winters  \*  The  ef¬ 
fects  of  the  froft  were  much  the  fame  on  vegetables,  in  the  more 
foutherly  parts  of  'Europe ,  as  in  ours:  4  in  Italy  according  to 

*  Dr.  New  ton ,  almoft  all  the  lemon,  and  orange  trees,  with  thole 
e  of  the  like  kind,  and  a  great  many  olive  trees,  are  deftroyed 
4  by  the  froft  3  the  leaves  of  the  bay-trees  have  the  fame  colour 

*  now,  as  all  others  have,  when  they  are  falling  in  Offiober  *3 
befides  the  Dr.  gave  an  account  of  a  difafter  that  happened  at 
Florence 3  viz.  4  on  the  fide  of  a  hill,  where  formerly  were  fe- 

*  veral  buildings 3  which  falling  down  twice,  by  the  earth  giving 
4  way,  a  wall  was  erefted  in  the  time  of  the  prefent  great  dukes 
4  grandfather,  with  an  infcription  on  the  wall,  which  feparates 
4  the  ground  from  the  next  ftreet,  that  for  the  future,  no  perfon 
4  fhould  build  there  3  after  the  great  froft,  this  wall  was  alio  fallen 

*  down  3  the  hill  is  full  of  /tones,  and  people  here  fuppofe,  that 
e  as  thele  increafe,  the  ground  is  pufhed  forwards,  and  thereby 
4  thrown  down  5  but  I  am  apt  to  think,  the  froft  might  have  a 

*  great  concern  herein’:  Another  accident  happened  at  Pifay 
where  /ays  he,  4  upon  the  melting  of  the  fnow,  and  upon  the 
8  great  rains  which  fell  after  the  froft,  tho’  the  Arno  did  not 

*  Iwell  over  its  banks  at  Pifa>  yet  the  water  at  fome  diftance 

*  from  the  river,  in  a  middle  row  of  houfes,  betwixt  the  river 
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4  and  the  great  fireet  on  the  north  fide,  broke  out  with  great  vie- 
4  lence,  and  if  it  had  not  been  immediately  perceived,  and  the 

*  breach  flopped,  by  throwing  in  a  great  quantity  of  bricks  and 
4  timber,  that  part  of  the  town  might  have  been  In  danger  of 
4  being  drowned,  where  the  palace,  and  the  public  fchools,  or 

the  Sapienza  ft  and :  Dr.  Michael  Angelo  THU  the  botanic 
4  profefTor  at  cPifa  informed  Mr.  Denham ,  that  the  frofl  de- 
4  itroyed  a  vafl  many  trees  both  in  city  and  country5.  In  Swit¬ 
zerland,  amongft  the  high  Alpine  ridges,  they  felt  dire  effe&s 
of  the  frofl,  yet  lome  places  were  io  lucky  as  to  elcape,  accord¬ 
ing  to  the  account  given  by  M.  John  Scheuchzer  of  Zurich  ; 
viz.  4  the  difmal  effefls,  which  our  trees,  even  the  larged,  ef- 

*  pecially  the  walnut-trees  and  vines  felt  lafl  winter  from  the 

*  frofl,  were  not  at  all  fenfible  in  iome  places,  defended  towards 

*  the  north  with  very  high  ridges  ;  the  trees  and  vines  at  Vefena 
4  near  lake  Rivarius  were  fafe  and  untouched,  fo  that  they  had 
4  there  a  plentiful  vintage,  whilfl  we  had  none  at  all  $  the  walnur- 
4  trees  were  loaded  with  fruit,  as  alfo  the  other  trees,  as  if  they 
4  had  grown  in  a  different  climate  from  the  neighbouring  places  ; 

4  the  inhabitants  of  a  certain  village  called  Vettis ,  lying  at  the 
4  foot  of  Galandtiy  a  very  high  mountain  on  the  confines  of  the 
e  Grifons,  affirmed  that  they  had  fcarcely  ever  felt  a  milder  win- 
4  ter,  whilfl  thole  of  Valentia ,  the  next  village,  during  the  ex¬ 
tremity  of  the  cold,  being  quite  precluded  from  a  coromumca^ 

4  tion  with  each  other,  were  appiehanfive  that  all  the  inhabitants 
4  of  Vettis,  had  perifhed  with  cold  5  on  the  other  hand  the 
4  woods,  that  lay  expofed  to  die  north  wind,  and  confided  of 
4  ever-greens,  iuch  as  firrs,  yews,  and  larch-Irees,  became  of  a 
4  reddi/h  colour,  as  if  they  had  been  fcorched  and  dripped  of 
all  their  leaves*:  Ladly,  as  to  the  northern  parts  of  Germany^ 
the  cafe  was  much  the  lame  there,  as  with  us  in  England ,  as 
M.  Remus  informs  us;  4  the  cold  dedroyed  great  numbers  of 
4  trees  and  fhrubs,  that  appeared  with  their  heads  above  the  lur~ 

4  face  of  the  fhow ;  the  cherry,  apple,  and  plumb  trees  dood  out 
1  the  rigour  of  the  leaf  bn  :  In  the  month  of  March  Dr.  Wolfim 
4  oblerving  leveral  boughs  of  trees  with  a  miorofeope,  found  that 
1  the  fibres  were  entire,  and  full  of  fap ;  the  blofToms  were  nu~ 

4  merous  on  the  cherry  trees,  but  not  lb  on  the  apple  trees, 

1  The  almond,  peach,  and  apricoc-trees,  and  the  rofe-bufhes 
‘  were  almolt  all  dedroyed;  the  pear-trees  differed  a  great  deal 
of  damage  ;  the  vines  that  were  buried  deep  in  the  ground,  and 
diffidently  defended  from  the  rigour  of  the  cold,  efeaped,  whilft 
!  the  red  that  were  not  16,  were  quite  dedroyed  7  foon  after  the 
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«  vernal  equinox,  when  the  fiiow  and  ice  were  diffolved, 

«  Dr.  iVolfius  obferved,  that  the  bark,  wood,  and  pith  of  fuch 
‘  trees,  as  the  cold  had  affe&ed;  as  the  pear,  and  apricoc  trees 

*  were  become  blackifh  ;  upon  obferving  thro’  a  microicope  the 
4  fhoots  of  the  preceeding  fummer’s  growth,  their  fibrils  were 

*  found  broken  afunder  every  where,  as  they  are  in  rotten  wood  ; 

6  but  in  the  other  boughs  there  was  n  ~  ^  ^  ^  ^ 

4  only  they  were  deprived  of  their  lap,  and  verdure  5  for  about: 
4  the  middle  of  jlpril  when  the  trees  w'ere  cnerifhed  by  the: 
4  heat  of  the  lun,  young  buds  fhot  forth  in  feveral  places  from  1 
4  the  older  wood  of  the  apricoc  trees,  and  in  fome  from  the: 

*  younger  wood,  where  the  blofloms  (hould  have  been  5  in  otherss 
4  there  were  no  Ihoots  at  all 5  all  the  buds  of  the  pear-trees  had! 
4  opened,  and  the  bloflfoms  appeared,  yet  for  the  moft  part  de~ 

*  Drived  of  their  ufual  vigour  5  at  that  time  the  bark  attained  toi 
4  its  full  verdure  5  the  fubltance  of  the  wood,  being  blacker  from  . 
8  the  center  of  the  pith  towards  the  circumference,  recovered  its  $ 
4  white  colour  5  the  fibrils  of  this  years  growth  were  ftill  black  y 

*  but  viewing  them  thro*  a  microicope,  they  appeared  turgid^ 
4  with  lap,  like  the  fame  fibres  in  the  cherry  and  apple-trees, 

4  which  the  cold  had  not  touched  5  it  is  true  the  pith  under  the: 
4  buds  was  in  feveral  places  tinged  with  an  unulual  blacknefs, 

4  yet  the  root  of  the  bud,  which  was  fhot  into  a  lprig  appeared! 
4  thro*  the  microfcope,  very  turgid  and  verdant :  It  was  obferv- 
4  able,  that  as  the  plumb-tree  elcaped  the  cold,  fo  likewile  did! 
1  the  buds  of  the  apricoc'trees  ingrafted  into  it,  which  were 
4  now  become  into  large  leaves,  tho*  not  one  of  the  apricoc-trees 
4  tbemfelves  had  efcaped*. 

The  fun  being  the  fountain  of  the  heat,  enjoyed  by  the  earth, 
and  that  heat  not  being  always  the  fame  M.  Remus  enquires 
into  the  reafon,  why  it  "is  not  fb :  The  variation  of  the  mutual 
diftance  between  the  earth  and  the  lun  at  the  Plpogcteum  and  Pe- 
ri&deum',  the  mutation  of  the  earth’s  place,  in  refpe&  of  the 
heavens,  or  its  being  removed  to  a  greater  diftance  from  the  lun, 
and  the’obftru&ion  of  the  lolar  rays  by  the  fpotson  the  lun,  all 
thefe  (after  ingenious  enquiries  and  calculations)  he  reje&s  5  and 
as  to  the  true  caufes,  having  aftigned  good  philolophical  realons 
for  the  perpendicular  rays  warming  more  than  the  oblique;  for 
the  wind  cooling  the  air,  and  the  north  and  eaft  more  than  any 
other  winds,  &c.  he  then  enumerates  what  he  takes  to  be  the 
proper  caufes  in  thefe  words :  4  It  appears  from  what  has  been 
l  already  laid,  what  the  cauies  are  that  mutt  contribute  to  pro- 

*  dace  cold  in  winter  5  viz.  with  refpe&  to  the  lun,  there  is 
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4  requifite  a  vail  diftanee  from  the  zenith  or  vertical  point,  and 
4  a  jhort  day  above  the  horizon  j  and  with  relpedf  to  the  earth, 

‘  the  atrnolphere  muft  be  replete  with  vapours  and  clouds,  the 
4  winds  muft  be  eafterly  and  northerly,  elpecially  luch  as  blow 
4  with  violence  j  but  above  all  It  is  neceflary,  that  the  a£ik>n  of 
‘  the  l'un  be  interrupted  for  a  long  time,  and  then  elpecially  when 
4  the  caules  of  cold  do  concur  t*  M.  Remus  having  thus  affigned 
the  caules,  he  then  applies  them  to  his  five  periods,  and  the 
more  remarkable  accidents  that  occurred  therein.  , 

After  all,  notwithftanding  Mr.  ‘Derham  approves,  for  the  moll 
part,  of  M.  Remus's  caules,  as  being  thofe,  which  are  the  com¬ 
mon  and  ordinary  ones  $  yet  he  takes  it  that  there  are  lome  ocher 
more  hidden  and  extraordinary  ones,  which  M.  Remus  has  not 
reached  5  for  all  his  caufes  very  commonly  concur  in  other  win¬ 
ters,  without  the  lame  efte&s,  as  in  170^5  yea,  the  next  fuc- 
ceeding  winrer  17?$  belides  what  is  common  to  all  winters,  the 
obliquity  of  the  fun’s  rays,  the  winds  were  as  much  nor¬ 
therly,  and  eafterly,  and  as  ftrong,  and  there  was  as  much  dark 
weather,  and  all  thele  likewiie  concurring  together,  as  happened 
during  the  great  froft,  and  yet  there  was  no  more  than  ordinary 
fevere  weather 5  but  as  to  mifty,  cloudy,  dark  weather,  which 
our  ingenious  author  reckons  among  his  principal  caules,  Mr. 
i Derjoam  is  fo  far  from  taking  it  for  a  caule,  that  he  rather  lup- 
poles  it  to  be  the  realbn,  we  have  not  more  frequent  levere  froftse 
at  leaft  in  our  illands,  fur  rounded  by  the  warm  vapours  of  the 
lea :  Clouds  and  vapours  do  indeed,  intercept,  and  keep  off  the. 
rays  of  the  lun,  and  probably  imbibe,  and  retain  a  great  deal  of 
.warmth  themfelves  $  nay  perhaps  they  may,  as  he  fays,  reflect 
back  lome  of  the  lolar  rays  5  but  we  constantly  find  in  winter, 
that  the  fewer  the  exhalations  are,  and  the  clearer  the  air  is,  and 
after  the  warmth  of  the  fun  by  day,  the  fharper  the  froft  is  at 
night.  ,  /  , 

This  much  feems  reafonable  to  Mr.  %)erbam>  viz.  that  the 
great  mint  of  meteors  being  the  fuperior  regions  of  the  air,  and 
the  terraqueous  globe,  being  the  lource  of  exhalations,  id  thole 
two  places  we  are  to  enquire  for  the  farther,  and  more  eonfider- 
able  caules  of  the  late  froft  $  and  in  the  14  years  oblervations, 
and  upwards,  Mr.  cl)erbam  made  of  the  weather,  &c.  he  found 
a  great  deal  to  be  attributed  to  the  increafe,  and  decreMe  of  the 
cold  of  the  upper  regions,  as  all'o  to  the  internal  difpofmons  of 
our  globe,  at  leaft  to  the  larger  or  fmaller  quantity  of  vapours 
and  exhalations  •  but  Mr.  ‘Uerbam  had  not  hitherto  made  fuffi  " 
cient  oblervations  to  clear  up  and  demonftrate  his  hypothecs. 
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Mkrcfcopical  Observations  on  the  Configuration  of  Diamonds, 
by  M \  Leewenhoeck.  Phil.  Trahfi  n.  324.  p.  479. 

M  Leewenhoeck  took  a  {mail  polifhed  diamond,  and  broke 
•  it  to  pieces  5  but  he  obferved  nothing  more  in  the  broken 
particles  thereof,  than  in  thofe  of  common  glafs  :  he  afterwards 
placed  before  his  microfcope  a  lmall  rough  diamond,  and  ob- 
lerving  it  more  particularly,  he  concluded,  that  all  thofe  ftreaks, 
or  fibres,  which  he  faw  therein,  were  nothing  other  than  the  fe¬ 
veral  coagulations,  or  accefiions  it  had  received  from  time  to 
tirhe,  and  that  in  a  very  fhort  fpace  of  time. 

Plate  VI.  Fig.  1.  ABCDEF  reprelents  a  fmall  particle  of 
a  little  diamond,  as  it  appeared  thro’  a  miferofeope  3  in  which 
between  A  and  B,  as  alio  between  C  D  E  and  F,  you  may  ob- 
ierve  a  great  many  lines,  or  fibres,  each  of  which  M.  Leewen¬ 
hoeck  fuppofes  to  be  occafioned  by  the  increafc,  or  acceffion  of 
new  matter.  Now  that  the  increafe  of  diamonds  is  made  in  fuch 
a  manner,  we  may  conclude  the  rather,  becauie  the  lame  thing 
happens  in  the  coagulation  of  feveral  halts.  M.  Leewenhoeck 
took  fome  of  thele  particles  feveral  times,  and  laid  them  upon 
burning  wood- coals,  till  they  were  red-hot,  and  then  threw  them 
into  water,  to  lee  whether  they  would  burft  to  pieces,  or  whe¬ 
ther  there  would  be  any  reparation  of  matter  therefrom  3  but  that 
never  happening,  he  concluded  that  there  was  no  air,  nor  any 
moifture  ihut  up  within  them. 

Fig.  2.  GH  IKL  reprelents  a  particle  of  a  diamond,  as  it 
appeared  to  the  fight,  after  he  had  made  it  :red  hot,  and  flak’d  it 
in  water  Ieveral  times  3  in  this  likewile  you  may  obferve  feveral 
lmall  ftreaks,  or  fibres,  between  L  and  G  3  and  when  he  ob- 
ferv’d  it  the  halt  time,  after  taking  it  out  of  the  water,  it  ap¬ 
pear’d  between  LGH  and  I,  juft  as  if  fome  final  1  leaks  had 
been  feparated  from  it,  refembling  the  fhining,  or  gliftering 
parts,  which  he  had  often  oblerved  in  feveral  ftoncs,  and  parti¬ 
cularly  in  the  large  flint-ftone  brought  from  Greenland  for  bal- 
laft,  when  its  chryftalline,  or  diamond  tranfparency  is  gone. 

Fig.  3.  MNO  PQJR  reprelents  a  particle  of  a  diamond,  as 
it  appeared  thro’  the  microlcope  after  it  had  been  feveral  times 
made  red  hot,  and  thrown  into  cold  water  3  in  the  middle  of  this 
particle  might  be  perceived  fuch  flics,  or  cracks,  as  reiembled 
the  top,  or  cieling,  of  an  unwainfeotted  church  within-iide, 
which  was  an  agreeable  fight  3  but  they  could  not  be  lo  well 
traced  by  the  painter  3  but  whether  this  appearance  was  natural 
to  the  diamondj  or  whether  it  proceeded  from  breaking  it  into 
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pieces,  M.  Leewenhoeck  could  not  determine ;  but  he  iuppoies, 
that  it  was  not  occafioned  by  its  being  made  red-hot,  and  after¬ 
wards  thrown  into  the  water 3  for  had  it  been  lo,  the  diamond 
would  have  been  ieparated  into  a  great  many  particles,  or  one 
would  have  difcovered  leveral  cracks  or  flaws  therein;  M. 
Leewenhoeck ,  viewing  fome  fmall  ftones  (which  a  certain  Gold- 
imith  bought  for  diamonds,  and  which  leveral  people  would 
have  taken  for  precious  ftones)  prelently  judged  them  not  to  be 
diamonds  5  for  they  had  neither  lharp  points,  nor  lmooth  (ides, 
but  appeared  like  tranfparcnt  particles  of  land,  whole  angles,  or 
points  were  worn  off  $  and  upon  making  thele  ltones  red-hot, 
and  afterwards  throwing  them  into  water,  he  obferved  thro*  his 
micro/cope,  that  they  had  got  a  great  many  rents,  or  cracks 3  in- 
lomuch,  that  with  a  little  iqueefing  they  would  crumble  all  to* 
pieces. 

Fig.  4.  STVWXY  reprefents  the  fmall  particle  of  a  dia¬ 
mond,  no  bigger  to  the  naked  eye  than  a  fmall  grain  of  fand, 
whence  one  may  alio  judge  of  the  largenels  of  the  ether  diamond 
particles,  reprefented  by  the  preceding  figures  3  this  iafl:  men¬ 
tioned  particle  was  not  put  into  the  fire  3  at  S  T  V  W  and  jf  the 
(harp  points  of  the  faid  particle  may  be  been.  Whence  Mi 
Leewenhoeck  concluded,  that  he  was  right  in  his  former  remarks 
concerning  the  particles  of  land  3  viz%  that  the  laid  very  finall 
particles,  confifting  of  regular  points,  and  lmooth  fides  like  dia¬ 
monds,  were  loft  at  their  firft  coagulation  3  but  grew  larger  by 
foe  acceflion  of  new  matter,  till  they  became  large  grains  of 
land  3  and  moreover,  that  fome  diamonds^ were  formed  juft  after 
foe  fame  manner  :  Now,  as  we  find,  that  in  the  lolutionof  filver 

Aqua  fort  is,  fome  of  the  fmall  filver  particles  are  coagulated 
nto  chryilals  of  the  figure  of  diamonds,  and  that  the  fugar 
vhich  is  boiled  to  a  fyrup,  in  order  to  make  lugar-candy,  is  alio 
:oagulated  into  fuch  particles  3  fo  we  may  likewiie  iuppofe,  that 
it  the  time  the  diamond  particles  coagulate,  a  great  deal  of  the 
ame  matter,  whereof  they  are  compoled,  is  in  the  air,  but  not 
o  be  perceived  by  the  naked  eye,  nor  the  quantify  thereof  to  be 
mown,  till  it  is  coagulated  into  a  body  3  and  who  knows,  but  if 
t  ihovel  full  of  that  earth,  out  of  which  they  dig  diamonds, 
vere  brought  over,  and  carefully  examined  by  a  microlcope, 
>ne  might  difoover  a  great  many  exa£t  and  compleat  little  dia- 
nonds  of  an  exceeding  imallnels  :  A  great  many  people  are  of 
ipinion,  that  leveral  things  lying  in  the  bowels  of  the  earth, 
nd  efpecially  diamonds,  have  a  kind  of  growth,  and  that  their 
ncreale  is  occafioned  by  lubterraneous  fires,  whereby  the  damps 
Vol.  V,  7.  I  i  are 
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are  fublimed,  which,  they  fay,  are  impregnated  with  mineral, 
crvftalline,  or  adamantine  particles :  But  M.  Leewenftoeck  is  not 
of  that  opinion  5  for  if  it  were  true,  that  an  adamantine  matter 
were  produced  by  the  fubterraneous  fires  iublirning  the  damps, 
we  muft  conclude,  that  that  matter  would  be  fluid  5  and  then, 
that  that  fluid  matter  thus  fublimed,  would  coagulate  with  the 
diamonds  it  met  with  in  its  way,  and  make  them  larger  5  but  if  * 
that  were  true,  this  adamantine .  matter  could  not  dilperle  the , 
earth  or  land,  with  which  the  diamonds  were  furrounded,  in  or¬ 
der  to  its  own  accretion  or  coalition  therewith 3  but  this  coagu¬ 
lating  adamantine  matter  would  involve  earth,  fand,  or  what¬ 
ever  other  particles  lay  in  its  way,  by  which  means  there  would 
be  no  fuch  thing  as  a  clear  and  clean  diamond  dug  out  of  the 
earth  :  It  is  true,  there  is  an  earthy  matter  in  and  about  fome 
rough  diamonds 3  but  that  may  happen,  as  he  fuppoles,  in  the 
very  coagulation  of  the  diamonds,  and  when  their  parts  are  loft  : 
Amongft  leveral  hexangular  pieces  of  rock-cryftal,  he  obferved 
fome  whole  fides  appeared  very  lmooth  to  the  naked  eye,  and" 
whole  points  did  not  at  all  relemble  cryftal,  but  rather  a  dark 
earth,  which  he  fuppofes  to  be  only  occafioned  by  the  neighbour¬ 
ing  earth’s  infinuating  itfelf  into  the  parts  of  the  laid  cryftal,  at: 
its  firft  coagulation,  and  when  it  was  loft. 

Let  us  now  fuppole  a  diamond  lying  in  the  earth,  and  grow¬ 
ing  continually  larger,  whofe  axis  is  f  of  an  inch,  or  150  hairs 
breadth,  and  that  luch  a  diamond  in  the  lpace  of  10  years  was; 
fo  much  increas'd,  that  its  axis,  or  the  bignefs  of  its  body,  was 
augmented  on  every  fide  half  a  hair’s  breadth,  and  lb  propor- 
tionably  every  10  years  3  coniequently,  in  the  fpace  of  3000. 
years,  its  axis  would  be  300  hairs  breadth  larger,  by  which 
means  the  diamond  would  be  27  times  bigger  than  at  firft  : 
Now,  if  we  fuppole  that  a  diamond  in  the  fpace  of  10  years  in- 
creales  on  all  fides  a  hair’s  breadth,  its  axis  would  be  two  hair’s, 
breadth,  which  in  3000  years  would  be  750  hairs  breadth  3  and 
then  the  laft  mentioned  diamond  would  be  125  times  bigger  than 
the  diamond,  whofe  axis  was  150  hairs  breadth  3  now  luppofins 
a  diamond,  whofe  axis  was  150  hairs  breadth,  and  its  weight 
feven  carats,  what  a  prodigious  diamond  would  that  be,  whole 
axis  is  750  hairs  breadth  3  and  where  fhall  we  find  fuch  a  dia¬ 
mond  ? 
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An  Account  of  a  ChildV  crying  in  the  Womb,  with  a  Differ - 
tation  thereon  $  by  Mr .  Derham.  Phil.  Tranf.  N°  324. 
p.485. 

ON  E  Clark  in  the  parifh  of  Horn-churchy  was  delivered  of  a 
child,  that  cried  in  her  womb,  at  times,  for  near  five  weeks  3 
it  appeared  to  be  lufty  and  ftrong,  and  was  after  its  birth  a  very 
quiet  child  3  the  firft  time  the  child  cried  was  in  the  night-time, 
as  the  mother  lay  in  bed,  after  a  great  pain  which  obliged  her  to 
get  up,  and  gave  her  apprehenfions  of  her  labour  being  nearer 
than  /he  imagined  3  and  ever  after,  when  the  child  cried,  and 
during  its  crying,  /he  had  violent  pains  like  thole  of  labour :  All 
the  time  it  cried,  it  was  cfofely  confined  and  pent  up  on  the  left 
fide  of  the  mother’s  belly  3  lcarcely  a  day  pa/fed  in  all  the  five 
weeks,  but  it  cried  more  or  leis  3  but  /he  oblerved,  that  every 
other  day  it  cried  moll,  and  that  molt  certainly  5  the  midwife  in¬ 
formed  Mr.  Derham ,  /he  heard  it  cry  17  times  in  half  an  hour 5 
and  its  crying  might  be  heard  in  the  next  room,  andfometimes  it 
feemed  to  be  fb  hearty,  that  the  child  would  fob  again  3  both  the 
midwife  and  mother  told  Mr.  Derham  that  they  found  no  great 
difference  between  her  cafe,  and  that  of  other  women  in  the  fame 
condition  3  uponaiking  the  woman  whether  /lie  had  received  any 
fall,  or  hurt,  or  was  troubled  with  longings  ?  She  told  him  /he 
had  received  no  hurt,  but  was  more  inclined  to  longing,  but  had 
what  Ihe  longed  for. 

Among  the  authors  that  queftion  the  fa£I  of  the  Vagitus  ute- 
rinuSy  two  of  the  moll  confiderable  are  Etmuller  and  Diemer- 
broeck  3  Etmuller  declares  Diemerbroeck's  opinion  as  well  as  his 
own,  in  his  Differtation  de  abftrufo  refpirationis  human ae  nego- 
tioy  cap,  9.  where  he  treats  of  Dr.  Harvey's  problem  3  viz- 
4  "Why  the  Foetus  after  delivery,  and  before  it  has  breathed,  can 
4  live  for  fome  hours  in  the  fecundines,  &c.  but  having  once 
‘breathed,  it  can  lcarcely  live  a  moment  in  that  manner  ?  Et - 
muller' s  words  are  to  the  following  purpo/e3  ‘Some  take  the 
‘  Vagitus  uterinus  to  be  an  invincible  argument  for  the  refpiration 
‘  of  the  Foetus  in  the  Uterus 3  but  fince  the  teftimony  of  filly 
‘  women,  who  are  generally  the  evidences  in  fuch  cafes,  is  not  much 
‘  to  be  regarded,  and  that  the  oblervation  is  not  / o  accurately 
4  made,  as  to  ferve  for  a  foundation  for  refolving  this  problem,  I 
4  juftly  fulpedf  with  Diemerbroecky  that  this  crying,  if  any  luch 
‘  has  ever  been  certainly  obferved,  proceeds  from  the  croaking  of 
4  the  flatulent  guts  comprefied  by  the  FoetuSy  and  which  is  often 
4  very  furprifing  in  lome  perfons,  imitating  fighs  and  groans  3  and 
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4  the  like  I  hold  of,  the  peeping  of  chickens  in  the  egg;  clpccialjy 
‘  as  it  has  been  found,  that  a  thin  watry  vapour  by  ftrikingagainft 

*  (lender  bodies,  caules  a  hiffing  noile,  as  the  illultrious  Mr.  'Boyle 

*  fhews  by  experiment.’ 

The  matter  of  fa£l  being  thus  called  in  queftion,  Mr.  Derhani 
thinks  that  the  prelent  cafe  may  lerve  as  a  1’ufficient  anlwer ;  and 
tho’  he  was  as  much  inclined  as  any  man,  to  doubt  or  the  fa£l, 
being  entirely  of  opinion,  that  the  Foetus  does  not  live  in  the 
womb  by  breathing,  yet  the  evidence  was  fo  clear  in  the  prefent 
cafe,  that  he  was  fully  latisfied  it  was  really  the  crying  of  the 
J foetus,  and  not  the  croaking  of  the  guts,  or  Uterus ,  or  the  e#e£l 
of  any  feminine  imagination;  for  i.  Here  we  have  a  thing  hap¬ 
pening  not  once  or  twice  only,  but  a  great  many  times,  almoft 
every  day,  and  at  divers  times  in  the  day,  and  that  for  near  five 
weeks  together.  2,  The  child  was  heard  to  cry  aloud,  fo  as  to 
be  diftinftly  heard  by  perfons  in  another  roam  5  confequently  the 
hearers  could  more  eafiiy  and  certainly  diltinguifh,  whether  the 
noile  was  crying  or  croaking ;  and  the  delcription  the  mother 
and  others  gave  thereof,  was  ;  Float  the  noife  the  child  made-,, 
was  as  if  a  horn-infant  had  cried  eagarly ,  Jbut  clofe  up  in  a 
tub.  3.  The  crying  feemed  to  be  lo  eager,  and  hearty,  as  to 
terminate  in  lobbing,  like  what  is  oftentimes  oblervable  in  born- 
infants.  4=  It  was  heard  not  by  the  father  and  mother  only,, 
or  by  one  or  two  befidcs,  but  by  feveral,  or  molt  of  the  neigh¬ 
bourhood,  both  near  and  far  off,  and  many  of  them  perfons  long? 
ufed  to  children ;  who  all  with  the  greatefl  affurance,  affirmed  1 
that  it  was  as  plain  crying,  as  ever  they  heard  from  a  born  infant, 
and  nothing  like  any  noile  of  wind,  or  of  the  guts.  And  in  the 
laft  place,  the  midwife  told  Mr.  F)erhan)>  that  laying  her  hand 
on  the  left  fide  of  the  woman’s  belly,  where  the  child  lay,  when 
it  cried,  fhe  could  plainly  feel  a  motion  under  her  hand,  like  that 
of  refpiration,  every  blait  of  the  child’s  crying  ienfibly  affecting 
her  hand:  Thele  particulars  being  coniidered,  do  not  only  prove 
the  reality  of  the  thing,  but  fhcw  the  cale  to  be  very  confidera- 
ble  :  Mr.  SDcrham  met  with  with  feveral  inftances  ol  this  nature 
in  divers  authors,  but  none  of  fo  long  continuance,  and  in  which 
there  were  fuch  frequent  reiterations  of  the  crying:  The  learned 
Verzafcha ,  of  Bajil ,  gives  a  good  catalogue  of  cales  of  this 
nature,  in  his  third  Obferv.  Medic,  feme  of  the  beft  attefted,  of 
which,  Mr.  Derham  recounts ;  and  fir  11,  Ant.  hDeufingius  in  his 
FJifjert.  de  General .  Foetus,  tells  us,  fays  Verzafcha ,  4  that  he 
4  had  it  from  his  Collegue  Mon<eus ,  that  the  child  cried  in  his 
4  wife’s  womb,  and  the  fame  thing  happened  to  the  wives  ol 

'  *  M.  Sal 
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*  M.  Salmuth  and  M.  Greenvoolt  f  the  next  relation  he  gives  is 
that  of  our  Dr.  Needham ,  of  the  Foetus  crying  in  the  womb  of 
an  j Englijh  woman  of  quality,  as  (he,  her  husband,  and  chaplain 
were  together  at  flipper  y  vide  Dr.  Needham's  book  cI)e  format  o 
Foetu  5  the  laft  inftance  is  of  Chrifiian  II.  king  of  ^Denmark,  who 
was  heard  to  cry  before  he  was  born  :  Now,  thele  being  cafes  at- 
relied  by  perlons  that  may  be  fuppofed  to  be  of  better  underfland- 
ing  than  the  fanciful  vulgar,  feem  to  claim  iomewhat  more  credit, 
the  latter  being  the  cafe  of  a  king,  and  in  all  probability  heard  by 
fome  of  the  beif  quality  about  the  court  $  the  next  heard  by  the 
chaplain,  as  well  as  by  perfons  of  quality,  and  that  three  times 
fucceffively  5  and  the  former  cafe  coming  within  the  cognifance  of 
gentlemen,  and  they  probably  men  of  learning  too:  Upon  this 
whole  evidence  (and  more  Mr.  jDerham  could  have  added,  even 
from  the  time  of  Hippocrates )  he  concludes,  that  the  Foetus  does 
really  cry  fometimes  in  the  womb  5  tho’,  how  this  is  performed  is 
hard  to  account  for,  furely  not  without  refpiration}  and  therefore 
Mr.  hDerham  was  apt  to  think,  that  tho’  the  Fcctus  does  not  ordi¬ 
narily  breathe  in  the  womb,  yet  it  is  poffible  for  it  to  have  an 
occafional  temporary  refpiration  there ;  but  whether  in  fuch  refpi- 
ration,  any  of  the  blood  pafles  into  the  lungs,  or  whether  it  does 
jiot  continue  its  circulation  thro’  the  Foramen  ovale  only;  or  if 
any  more  than  ordinary  blood,  fliould  by  fuch  refpiration  get 
into  the  lungs,  whether  it  may  not  with  eale,  and  without  incon- 
veniency  be  difcharged  thence,  during  that  flate  of  life  the  Foetus 
leads  in  the  womb  3  all  thefe  doubts  Mr.  hDerham  does  not  pre¬ 
tend  to  determine}  but  however,  this  much,  which  favours  hjs 
opinion,  may  be  obferved  in  the  lea-calf,  and  fuch  other  animals 
as  have  the  Foramen  ovale,  that  the  circulation  of  their  blood  is 
continued,  notwithftanding  the  difcontinuance  of  their  refpiration 
for  a  long  time. 

As  to  the  peeping  of  chickens  in  the  egg,  about  which  EtmuU 
ler  has  the  lame  doubt  as  of  the  Vagit  is  uter  inns,  Mr.  Her  ham 
himfelf  heard  it  divers  times,  both  from  chickens  and  decks 5 
and  he  was  allured  by  a  perlon  converfant  in  fuch  matters,  that  a 
little  before  the  hatching,  fhe  had  often,  and  could  at  any  time 
cauie  fome  chickens  and  ducklings  to  peep  in  the  egg $  fhe  affirm’d 
that  fometimes  whole  nells  of  eggs  would  yield  a  peeping,  and 
fometimes  only  fome  particular  eggs  }  but  that  fuch  eggs  as  have 
once  peeped,  may  be  made  to  peep,  and  cry,  at  any  time,  bv 
/baking  the  egg,  and  putting  the  youngling  into  d border  }  and 
fometimes  where  there  has  not  been  any  noile  heard  before,  the 
chick  has  been  made  to  cry,  by  fhaking  the  egg,  wherein  it  was 
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indofed:  The  cau/e  of  this  peeping  in  the  fhelJ,  Mr ^SOerham 
takes  to  be  owing  to  fome  uneafinels  the  young  bird  may  feel 
therein ;  for  being  arrived  to  its  perfed  Hate  in  the  egg,  it  is  ei¬ 
ther  weary  of  its  confinement,  and  defires  more  liberty  $  or  elfe  it 
lies  uneafy,  or  is  offended  with  fhaking,  and  therefore,  it  peeps 
and  cries,  even  as  it  does  when  uneafy  out  of  the  fhell  $  and  after 
fome  fuch  manner  Mr.  bDerham  takes  the  cafe  to  be  with  a  human 
foetus-,  viz.  that  it  is  in  fome  diforder,  and  unealy  in  the  womb, 
and  therefore  cries  as  well  in,  as  out  of  it  5  thus,  he  is  apt  to  think 
was  the  cafe  of  the  Foetus  above-mentioned,  viz .  that  it  lay  very 
uneafy  in  the  womb  all  the  while  it  cried  there  5  perhaps  alfothe 
Foetus  might  find  fome  uneafine/s  from  a  bone  tne  midwife  told 
Mr.  iDerbam  fhe  found  flick  out  fomewhat  farther  than  ordinary, 
which  upon  examination,  he  takes  to  be  one  of  the  Vertebra  of 
the  back  5  and  if  this  bone  caufed  any  uneafinefs  to  the  Foetus ,  it 
might  alio  by  that  means  poflibly  occafion  the  mother’s  pains 
abo  vementioned , 

Qbfervatims  on  tbs  Edges  of  Razors,  by  Ml  Leewenhoeck. 

Phil.  Tranf.  ISI0  324.  p.  493* 

Mlsevoenhoeck ,  after  fetting  a  razor  on  an  oil-flone,  or  hone, 
•  by  paffing  it  only  once  on  one  fide,  and  that  very  gently, 
with  the  edge  againfl  the  ftone,  and  then  on  the  other  fide  in  the 
lame  manner,  and  lo  for  about  10  or  12  times,  and  afterwards 
paffing  it  with  its  back  downwards,  on  a  leather  prepared  with 
tripoly,  which  filverfmiths  uleto  polifh  or  clean  their  plate  with, 
viewed  this  razor  thro’  his  microlcope,  and  he  was  lurpriled  at 
the  great  number  of  gaps  and  notches  he  obferved  in  its  edge, 
and  how  one  could  fhave  fo  loftly  therewith  5  M.  Leevoenboeck 
owns,  that  in  winter,  and  cold  weather,  /having  is  a  little  more 
painful  5  but  this  at  firft  he  luppofcd  owing  to  the  hair  of  the 
beard  being  harder  in  winter  than  in  lummer  5  as  to  the  razor’s 
becoming  blunt  in  cold  weather,  he  now  fuppoles,  that  the  Md- 
teria  fnbtilis ,  or  the  exceeding  lubtile  matter,  which  is  in  all 
metals,  and  which  we  may  compare  to  fire,  is  by  the  cold  driven 
?UI  of  tne  edge  of  the  razor,  by  which  means  the  fleel  becomes 
lo  ftubborn  or  hard,  that  the  hair  blunts  and  makes  notches 
theiein  3  he  alfo  found,  that  after  /having  the  beard  with  a  fine 
z,or»  and  attempting  to  cut  fome  of  the  little  hairs  in  the  eye- 
.  ow®>  which  were  harder  than  thole  of  the  chin,  notwithftand- 
ing  they  were  loftened  a  little  with  water,  leveral  notches  were 
re  by  made  in  the  faid  razor  :  M.  Eeevoenboeck  was  told  by 
a  ^iliul  baiber,  that  when  it  was  very  cold  weather,  he  always 

dip- 
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dipped  his  razors  in  warm  water,  which  made  them  cut  much 
I  better. 

The  method  M.  Leemnhoeck  ufed  to  prepare  the  leather, 
on  which  he  paffed  his  razor,  was  as  follows  5  viz.  having  pro¬ 
cured  a  piece  of  leather,  very  fmooth  on  the  fledi-fide*  and 
about  two  inches  broad,  he  glued  it  to  a  thin  board  of  the  fame 
breadth  $  and  when  it  was  dry,  he  lineared  it  all  over  with  a 
tallow-candle,  and  then  he  held  it  a  little  over  the  fire,  till  the 
greafe  had  infinuated  itlelf  into  the  pores  of  the  leather,  and 
this  he  repeated  three  times  5  afterwards,  he  poured  over  it  a 
little  tripoly,  wafhed  clean,  which  with  the  greafe  he  worked 
into  the  leather  io  long,  till  the  greale  became  warm  $  then  he 
poured  on  frelh  tripoly,  repeating  that  operation  four  or  five 
times,  till  his  fmoothing-leather  was  fit  for  ufe  :  He  has  alio 
taken  fine  powdered  emery  (a  powder,  or  done,  which  is  like- 
wife  uled  by  filverfmiths  to  polifh  their  plate)  which  he  firft 
deeped  in  a  little  water,  and  then  he  poured  a  good  deal  more 
upon  it ;  and  dirring  them  well  together,  he  afterwards  let  them 
dand  a  while,  and  poured  off  the  uppermod  part  of  the  water, 
impregnated  with  the  fine  emery  into  another  glais  ;  and  after  that, 
he  put  a  little  linen  or  woollen  rag  into  the  aforelaid  water,  one 
end  of  which  reached  to  the  bottom  of  the  laid  emery,  which 
he  fuppoled  to  remain  in  the  glafs,  and  the  other  hung  out,  in 
order  to  draw  off  all  the  water  from  the  lubfided  emery  •  which 
being  thereby  become  dry,  he  rubbed  into  the  grealed  leather, 
m  the  fame  manner  as  before  he  had  done  the  tripoly  3  only  with 
this  difference,  that  he  worked  in  the  emery  with  a  piece  of 
fmooth  ivory,  or  elfe  with  a  burnilhing  deel  *  after  this,  he 
droaked  his  razor  foftly  over  it,  and  the  effetd  was,  that  razors 
with  which  before  he  had  cut  wood,  and  which  he  had  thrown 
afide  as  ufelels,  were  now  recovered  to  fuch  a  degree,  as  to  be 
fit  to  fhave  one’s  beard  again. 

The  abovementioned  barber  had  a  razor,  which  tho’  it  appear’d 
very  fair  to  the  eye,  yet  was  fo  diff,  that  by  pading  it  ever  fo 
often  on  a  hone,  and  letting  it  upwards  of  50  times  he  could  not 
bring  it  to  bear  j  M.  Leevoenhoeck,  viewing  this  razor  thro’  his 
microfcope,  oblerved  leveral  notches  therein,  whereupon  pading 
it  over  his  drop  or  linoothing  leather,  prepared  with  fine  emery, 
and  afterwards  ufing  it,  it  was  found  to  be  very  good  :  Now,  as 
one  razor  is  fofter  than  another,  M.  Leewenhoeck  adviles  to  pals 
a  loft  razor  on  a  drop,  prepared  with  tripoly,  and  a  hard  one  upon 
a  drop  prepared  with  emery. 
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As  to  the  fine  particles  of  Heel,  of  which  the  edge  of  a  n ztir 
confilh  a  aKo  thole  of  gold,  filver,  &c.  they  are  inconceivably 
fm”  1  ’one  may  indeed  with  a  good  microfcope,  juft  d.icover  the 
exceeding  fmall  particles  of  gold  and  filver,  but  cannot  d.icover 
their  figure ;  and  who  can  determ.ne  the  vaft  number  of  parts  ot 
which  thole  fmall  particles ,  which  we  obierve  with  a  micro  cope, 
are  again  compofed  5  and  tho’  we 

ticks53  of  which  gold  and  filver  confift,  bccaufe  we  can  diflolve 
both  gold  and  filver  in  proper  Menfirua ,  and  unite  them  there¬ 
with,  and  again  colle&  thole  particles  of  gold  and  filver  toge¬ 
ther  fit  for  our  view  j  yet  this  has  no  place  m  iron,  or  iteeJ, 
whole  fine  particles  we  can  only  dilcover,  for  inftance,  m  the 
caps,  or  notches  of  a  razor f  and  the  bigger  and  coarler  the  par- 
neks  are,  of  which  thole  metals  confift,  as  we  may  lee  in  call 
iron,  the  lels  valuable  they  are;  but  the  finer  the  particles  are, 
the  more  valuable  will  be  the  fteel  and  iron  which  they  corn- 
pole:  Now,  when  we  view  the  lmall  broken  particles  of  gold, 
iiiver,  fteel,  iron,  &c.  We  muft  conlider  each  of  thole  par¬ 
ticles,  as  lmall  as  they  appear  to  us,  to  be  again  compoled  of  a 
great  many  other  exceeding  Imaller  particles,  which  nature  has 
united  together ;  and  that  thele  coagulated  particles  are  If  ill  more 
ftrongly  united  by  fire,  and  afterwards  coniolidated  by  the 
ftrokes  and  preflure  of  the  workman's  hammer,  in  iiich  a  man¬ 
ner,  that  they  feem  tu  us  to  be  but  one  body,  tho’  they  confift  of 
a  great  many  fmall  particles,  the  coarlelt  of  which  are  always 
obvious,  when  we  come  to  break  the  metals ;  and  how  often  io- 
ever  you  melt  any  of  thele  metals,  and  break  them  again,  after 
they  are  cold,  you  will  always  be  able  to  dilcover  the  grainy 
panicles  thereof ;  but  you  will  find  them  lb  ftrongly  joined,  and 
livened  in  each  other,  that  they  appear  to  be  but  one  body : 
When,  the  fteel  is  prepared,  and  made  into  a  razor,  and  let  upon 
a  hone,  we  may  perceive  a  great  many  long  ftreaks,  or  lcratches 
of  the  faid  ftone  upon  the  razor ;  and  the  coarler  the  ftone  is, 
the  coarler  and  deeper  thole  ftreaks  are  in  the  lteel ;  they  pais 
the  razor  thus  prepared  upon  one  ftone,  oftentimes  upon  a  finer, 
in  order  to  grind  out  the  aforefaid  long  ftreaks,  which  it  had  ac¬ 
quired  upon  the  coarle  ftone ;  for  every  one  of  iuch  ftreaks  in  the 
fteel,  vyhen  it  is  lharpened  or  ground  again,  becomes  a  notch 5 
when  iuch  notches  are  ground  out  of  the  razor  on  a  fine  oil  ftone, 
or  hofte,  the  fteel,  where  any  of  thele  notches  were,  appears  to 
the  eye,  as  Imooth  as  glals;  but  when  we  come  to  view  the  ra¬ 
zor  with  one  ot  our  belt  microicopes,  we  may  dilcover  that  thole 
long  ftreaks,  which  caufe  the  notches,  are  no  more  taken  away. 
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by  the  oil  Rone,  than  when  the  razor  is  ground  on  a  rough  Rone  $ 
the  only  difference  is,  that  the  ftreaks  of  the  former  are  firmer 
than  thole  of  the  latter  ;  in  fhort,  when  one  obferves  with  a  good 
microlcope  the  feveral  notches  in  the  fined  razor,  it  is  furprifing, 
how  any  of  them  could  cat  io  well. 

M.  Leewenhoeck  viewed  ieveral  times  with  a  microlcope  the 
hairs  of  his  chin,  after  they  were  cut  off,  and  he  always  obferved 
upon  the  white,  or  grey  hairs,  the  ftreaks  which  are  made  by  the 
fmall  notches,  which  as  he  obferved  before,  he  had  dilcovered  in 
his  razor,  efpecially,  when  thole  hairs  were  cut  more  obliquely 
than  ufual;  for  in  fuch  hairs  he  has  often  leen  above  12  ftreaks, 
occafioned  by  lb  many  notches  in  the  razor,  all  within  the  com- 
pals  of  a  hair’s  breadth,  and  which  was  alio  oblerved  by  ano¬ 
ther  gentleman  :  Amongft  fome  of  thole  fmall  hairs  M.  Leewen- 
hoeck  dilcovered  ieveral,  whole  roots  were  entire,  but  he  could 
not  perceive  that  they  had  been  touched  by  the  razor  ;  this  at  firft 
feemed  ftrange  to  him,  becaule  he  had  always  imagined,  that: 
the  hair  of  the  head  and  face  did  not  change,  or  fall  off,  like 
that  of  other  parts  of  the  body  ;  but  he  confidered,  how  much 
the  {kin  is  loftened  by  warm  water,  and  hard  rubbing,  and  that 
the  notches  in  the  razor,  which  by  realon  of  their  fmallnels, 
efcape  the  naked  eye,  when  they  meet  with  fuch  hairs,  cannot 
cut  them  off,  but  rather  tear  them  out  by  the  roots  ;  which  like- 
wile  may  be  the  caule  of  the  pain,  or  fmart,  that  one  feels, 
when  lhav’d  with  an  indifferent  razor;  he  viewed  fome  of  thole 
fmall  hairs,  that  had  the  root*  on,  and  he  oblerved  that  their 
fides  were  tore,  or  mangled  a  little,  which  he  luppofes  might  be 
occafioned  by  the  notch  of  the  razor,  that  had  laid  hold  of  the 
hair  in  that  part,  and  lb  pull’d  it  out:  Moreover,  M.  Leewen- 
boeck  obferved  the  mufcles  of  a  cod*fifh,  and  found  that  none  of 
the  linall  particles,  of  which  the  faid  mufcles  confift,  were 
thicker  than  the  fingle  hair  of  a  man’s  chin,  but  they  were  of ^ 
ieveral  fizes,  lorne  not  half  fo  big  as  others;  when  the  parts  of 
the  filh  were  dry,  he  cut  fome  of  thele  mufcles  a-crofs,  with  a 
razor,  which  he  let,  and  prepared  in  the  manner  above-menti¬ 
oned  ;  and  he  obferved  in  iome  of  thole  mufcles  fo  cut,  as  many 
fmall  ftreaks,  as  there  were  notches  (invilible  indeed,  to-  the 
naked  eye)  in  the  aforefaid  razor;  and  as  every  particle  of  the 
mulcleof  the  laid  filh  confilts  of  a  valt  many  long  fender  par¬ 
ticles,  fo  every  little  notch  of  the  razor  did  not  only  make  a  little 
ftreak  in  the  mulcle,  to  which  it  was  applied,  but  alio  cabled 
fuch  a  rough nels  therein,  that  a  perfon  might  diicpver  the  ex¬ 
ceeding  flender  particles,  of  which  one  of  the  long  particles,  no 
Vol.  V.  7  Kk  *  thicker 
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thicker  than  a  coarfe  hair,  is  com  poled,  tho’  the  fmail  long  par¬ 
ticles  dried  up  lb  quick,  that  one  would  have  taken  them  for  a 
folid  body :  For  his  further  latisfaftion,  M.  Leewenhoeck  having 
viewed  thro’  a  microfeope  the  grey  hairs,  fhaved  off*  the  chin  of 
a  perion  of  $o  years  of  age,  difcovered  the  breaks,  the  razor 
had  made  therein,  as  plainly  as  thofe  he  mentioned  before,  tho* 
the  laid  perfon  told  him,  he  had  not  been  fhaved  for  a  long  time, 
io  foftly  and  eafily  as  he  was  then  ;  among  thele  hairs  he  obferv- 
ed  a  great  many  fmall  ones,  whole  roots  were  compleat,  and 
among!!  feveral  of  different  figures,  he  oblerved  one  hair,  that 
had  three  fides  with  roundifh  angles,  and  that  all  the  three  fides 
bended  inwards:  He  likewife  obferved  the  hairs  of  the  beard  of 
another  perl'on,  about  60  years  of  age,  in  which  he  difcovered 
the  little  breaks,  occafioned  by  the  notches  of  another  razor* 
but  with  this  difference,  that  the  breaks  in  the  lab  hair  were 
finer  than  thofe  in  the  former,  which  M,  Leewenboeek  only  attri¬ 
buted  to  the  lab  razor,  being  fet  upon  a  finer  hone  $  and  amongft 
thefe  hairs  he  alfo  found  feme  that  had  their  compleat  roots. 

Microfcophal  Qbfervations  on  the  cryftaliz’d  panicles  of  Silver, 
;  d  iff  oh’ d  in  Aqua  fords  5  by  M.  Leewenhoeck  Phil.  Tranf. 

1<°  325.  p.  20. 

AFTER  M.  Leewenhoeck  had  examined  the  coagulation  of 
thofe  particles  he  found  in  Aqua  fortis^  impregnated  with 
filver,  and  fhewn  that  they  had  aflumed  the  figure  of  fb  many 
rough  diamonds,  he  feparated  the  filver,  and  melted  if,  and  then 
poured  frefh  Aqua  fortis  thereon,  to  the  end  he  might  once 
more  difcover  its  cry  ball  ine,  or  adamantine  figures,  but  to  no 
purpofe  5  for  he  could  only  now  and  then  meet  with  a  fingle  cry- 
balline  figure  of  the  fhape  of  a  diamond :  For  his  farther  fatis- 
faftron  M.  Leewenhoeck  took  a  piece  of  filver,  part  of  a  piece 
of  eight  of  C_P  or  fugue fe  coin,  and  threw  it  into  Aqua  fortis , 
where  it  had  not  lain  long  before  the  water  was  tinged  with  a 
green  colour,  whence  he  inferred  there  was  a  great  deal  of  copper 
therein  ;  after  this  filver  had  lain  11  days  in  the  Aquafortis ,  he* 
law  with  his  microfeope  a  great  many  oblong  particles  coagulated 
therein,  which  he  judged  to  be  hexangular,  and  as  clear  as  cry- 
bal  5  he  poured  off  this  water  as  gently  as  poffible,  that  the  laid 
particles  might  remain  behind  in  the  glais,  and  afterwards  he 
poured  upon  them  four  times  as  much  rain-water,  as  there  had 
been  Aquafortis  at  firb,  that  the  fait  particles,  that  were  bill 
in  tne  glais,  might  diflplve  therein  5  then  he  drew  off  this  water 
3gdjn}  and  poured  freih  water  thereon,  and  afterwards  viewing 
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the  above-mentioned  particles  thro*  his  microfcope,  heobferved 
them  in  great  numbers  flicking  to  the  fides  of  the  glals  3  but  he 
found  that  thofe  which  had  been  as  clear  as  cryftal  before,  had 
now  loft  a  great  deal  of  their  transparency,  and  adorned  a  pale 
red  colour,  which  from  time  to  time  grew  redder,  and  after  fome 
hours  the  colour  was  fo  deep,  that  it  appeared  blackifh,  having 
no  manner  of  tranfparency,  and  where  the  particles  lay  thick 
together,  they  appeared  to  the  naked  eye  like  a  whitifh  matter  $ 
he  like  wile  poured  off  very  gently  the  Aqua  fort  is  from  another 
glafs,  wherein  were  a  great  many  of  theie  long  cryftaliine  par¬ 
ticles,  and  then  turned  the  glafs  upfide  down,  that  the  little  wa¬ 
ter  which  ftili  remained  therein,  might  be  drained  out,  by 
which  means  a  great  many  of  the  faid  particles  remained  flicking 
to  the  fides  of  the  glafs,  and  in  regard  he  poured  no^rain  water 
upon  them  they  retained  their  tranfparency  3  and  it  is  to  be  ob¬ 
ferved,  that  the  above-mentioned  coagulated  particles  were  bur  a 
very  Imall  part  of  the  filver,  thrown  into  the  Aqua  fortis :  As 
often  as  M.  Leewenhoeck  diffolved  the  filver  in  Aqua  fortis ,  he 
could  not  difcover  any  great  number  of  diamond-like  figures,  but 
only  leverai  long  particles,  fuch  as  are  reprefented  by  Plate  Vh 
Fig.  5,  6 ,  7,  8,  93  upon  which  he  began  to  fufpedt  the 
goodnels  of  his  Aqua  fortis ,  and  therefore  procured  fome  of  a 
goldfmith,  and  in  this  he  diffolved  not  only  his  own  filver,  but 
iikewife  fome  coined  in  England,  and  that  proved  to  his  fatis- 
fa&ion  3  for  he  dilcovered  therein  as  many  particles  of  the  fhape 
of  bright  diamonds,  as  in  any  of  his  foregoing  obfervations,  only 
with  this  difference,  that  the  cryftaliine  particles  of  the  Englijh 
filver  were  not  fo  tranlparent  as  the  other,  and  that  the  filver, 
which  is  luppofed  to  be  alloyed  with  h  part  of  copper,  tinges^ 
the  water  with  a  very  green  colour,  and  leaves  a  great  deal  of 
drofs  at  bottom  3  he  Iikewife  obferved,  in  the  fame  water  fome 
few  oblong  cryftaliine  particles,  as  above-mentioned,  with  fix 
fides,  and  terminating  in  two  points  of  the  lame  fhape  with  par  ¬ 
ticles  of  rock-cryftal,  only  with  this  difference,  that  moffc  of  them 
had  but  one  hexangular  point,  the  reafon  of  which  he  fuppoled 
to  be,  that  the  other  end  was  faftened  to  the  rock  3  and  as  this 
appeared  ftrange  to  him,  he  examined  again  fome  of  thofe  dia¬ 
mond  cryftaliine  particles  which  lay  by  hirn,  and  difcovered 
among  them,  but  in  a  very  fmall  quantity,  fome  of  the  kft  men¬ 
tioned  figures,  as  reprefented  by  A  B  Fig.  103  and  M-  Ltewen- 
hoeck  imagines,  that  all  the  mountain  cryftal  would  be  of  the 
lame  fhape,  if  the  rocks  and  ftones,  among  which  it  is  found, 
did  not  hinder,  whiift  it  is  ftili  loft :  Fie  alfo  obferved  one  hex- 
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ancular  figure,  which  only  differed  from  the  preceeding,  in  that 
ofie  fide  thereof  was  at  leaH  twice  abroad  as  its  oppoiite  fide,  by 
which  means  the  hexangular  point  Hood  a-fkew,  as  in  CDEF 

^GHIK  Fig.  12.  reprefents  another  fmall  cryHalline  particle  of 
the  lame  lhape  with  the  former  in  its  fides,  and  at  one  extremity 
as  reprefented  by  I,  but  the  other  extremity  G  was  not  hexangu¬ 
lar,  but  of  the  lhape  of  a  hatchet :  In  the  middle  of  the  fame 
figure  there  appeared  a  break,  or  rent,  which  feemed  to  M.  Lee - 
wenhoeck  as  if  they  had  been  two  diflinCt  particles,  which  were 
joined,  as  they  grew,  till  they  became  one  body,  and  Hill  there 
remained  the  marks  of  their  joining,  as  may  be  leen  between  H 
and  K. 

An  Account  of  Spiders  and  their  Silk;  by  M.  Bon.  Phil. 

Tranfi.  N°  325.  p.  20. 

SPIDERS  make  a  fiik  as  beautiful,  Hrong  and  gloffy  as 
common  filk  3  the  prejudice,  entertained  againH  fo  common 
and  defpicable  an  animal,  is  the  reafon  that  the  public  has  been 
.hitherto  ignorant  of  the  ufefulnefs  thereof;  Common  filk,  as 
confiderable  as  it  is,  lay  long  unknown,  and  neglected  after  its 
dilcovery$  it  was  in  the  ifland  of  Cous ,  that  Pamphila  daughter 
of  Platts,  firH  dilcovered  the  manner  of  working  it,  Ariftot . 
Hi  ft.  Animal ,  lib ,  5.  cap.  19:  This  difcovery  became  foon  after 
known  to  the  Romans,  who  brought  their  filk  from  the  country 
of  the  Seres ,  a  people  of  Scythia  in  Afia  near  the  mountain 
Mans,  where  filk -worms  naturally  breed,  'Plin.  Hi  ft.  Nat* 
lib.  6.  cap.  1 7.  ££?  lib.  16.  cap .  11.  Ifidor.  Orig.  lib.  19.  cap. 
23.  But  far  from  making  any  advantage  of  fo  uleful  a  diicovery, 
they  could  never  imagine  that  thele  worms  fhould  produce  io 
beautiful  and  valuable  a  thread,  and  formed  a  thoufand  chime¬ 
rical  conjectures  about  it  5  io  that  their  ignorance  and  lazineis  to* 
gether  made  filk  for  leveral  ages  fo  extraordinary  l'c&rce  and  va¬ 
luable,  that  it  was  iold  for  its  weight  in  gold  3  and  Vopifcus  re- 
lates,  that  for  this  reafon  the  emperor  Aurelian  refilled  his  em- 
preis  a  iuit  of  filks,  tho’  fhe  carneftly  defired  it  3  its  Icarcity 
continued  a  long  time  3  and  it  is  to  the  monks  we  owe  the  man¬ 
ner  of  breeding  filk  worms,  who  brought  their  eggs  from  Greece , 
under  the  reign  of  the  emperor  jfufiinian ,  as  we  learn  from 
Godefridus  ln^his  notes  on  the  Code  3  and  Ulpian  allures  us,  that 
the  price  ot  filk  was  equal  to  that  of  pearls:  It  was  late  before, 
Prance  made  any  advantage  of  this  dilcovcry  3  Henry  li.  brought 
£0  the  marriages  ot  his  daughter  and  filter  the  firH  filk  Hock- 
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ings  that  were  leen  in  his  kingdom,  Mezeray  Hifl ■  5f .  3 .  p.  12  54. 
Edit.  \ Taris .  To  him  and  his  iucceffors  it  is  that  France  owes 
theefhblilhment  of  this  manufacture  at  lours  and  TJons>  which 
has  made  filJc  fo  common,  and  fo  greatly  increafed  the  magnifi¬ 
cence  of  furniture  and  cloaths.  Hence  it  appears  of  what  im¬ 
portance  it  is  in  the  iludy  of  nature  not  to  overlook  any  the 
irnallelt  thing}  what  at  firft  leems  of  no  ufe,  or  almoft  impoffi- 
ble  to  be  put  in  execution,  oftentimes  turns  to  the  greateft  advan¬ 
tage,  and  becomes  ealy  by  cafe  and  induftry.  The  ingenious  fa¬ 
ble  of  Arachne  fhews,  that  it  is  to  the  ipider  we  owe  the  firft 
hints  of  weaving  cloth  and  laying  nets  for  animals,  Uln .  Hiji . 
Nat.  lib .  7.  cap.  5  6. 

M-  ‘Bon  reduces  all  the  different  fpecies  of  fpiders  to  two 
principal  kinds}  viz.  luch  as  have  long  legs,  and  fuch  as  have 
jhort  ones ;  it  is  this  latter  that  furnifhes  the  filk  5  in  particular 
they  are  diftinguifhed  by  their  colour,  lome  being  black,  others 
brown,  yellow,  green,  white,  and  fome  again  of  all  theie  colours 
mixed  together  5  they  likewile  differ  in  the  number,  and  pofition 
of  their  eyes,  fome  having  6,  others  8,  and  fome  10,  differently 
placed  on  the  top  of  the  head,  as  may  eafily  be  feen  by  the  naked 
eye,  but  much  better  thro’  a  glals ;  they  are  alike  in  other  re- 
fipe&s,  as  in  their  body,  which  nature  has  divided  into  two  parts  5 
the  fore-part  is  covered  with  a  /hell,  or  hard  icale  befet  with 
hairs;  it  contains  the  head,  and  breaft,  to  which  are  fixed  its 
eight  legs,  each  confiding  of  fix  joints;  they  have  alio  two  other 
legs  which  may  be  called  their  arms,  and  claws,  armed  with  two 
crooked  nails,  and  joined  by  articulations  to  the  extremity  of  the 
head;  with  theie  claws  they  kill  the  inlebfs  they  feed  on,  their 
mouth  being  immediately  beneath  them;  they  have  likewile  two 
imall  nails  at  the  end  of  each  leg,  and  a  fpongy  fubftance  be¬ 
tween  them,  which  undoubtedly,  is  of  lervice  to  them,  when 
they  go  upon  finooth  bodies:  The  hinder  part  of  the  body  of 
this  iniedf  is  joined  to  the  fore-part,  only  by  a  fmall  thread,  and 
covered  with  a  thin  fkin,  on  which  are  hairs  of  divers  colours;  it 
contains  the  back,  belly,  parrs  of  generation,  and  the  Anus:  It 
is  certain,  that  all  fpiders  fpin  their  thread  from  the  Anusy  about 
which  there  are  five  Fapillce,  or  final!  nipples,  which  at  firlf 
fight  one  would  take  for  fo  many  fipindles,  that  fierve  to 
form  the  thread ;  M.  Bon  found  theie  lapillce  to  be  muicular, 
and  furnifhed  with  a  fphindler ;  a  little  within  thefe  he  oblerved, 
two  others,  from  the  middle  of  which  iffue  feveral  threads,  in  a 
pretty  large  quantity,  lometimes  more  and  fometimes  lels,  which 
the  lpiders  make  uie  of  in  a  very  artful  manner,  when  they  have 

a  mind 
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a  mind  to  go  from  one  place  to  another;  they  hang  perpendicu- 
larly  by  a  thread,  and  turning  their  heads  towards  the  wmd,  they 
fhoot  feveral  others  From  their  Anus,  like  lo  many  darts  j  andiFby 
chance,  the  wind  which  lpreads  them  abroad,  fattens  them  to  any 
iMid  body  (which  they  perceive,  by  the  refiftance  they  find,  in 
drawing  them  in  from  time  to  time  with  their  Feet)  they  then  make 
ufe  of  this  kind  of  bridge,  to  pals  to  the  place  where  their  thread* 
are  fixed  5  but  if  thele  threads  meet  with  nothing  to  fix  on,  the 
folders  continue  to  let  them  out  farther,  till  their  great  length  and 
the  force  with  which  the  wind  drives  them,  lurpafling  the  weight 
of  their  bodies,  they  find  themlelves  ttrongly  drawn  $  and  then 
breaking  the  firft  thread,  which  they  hung  by,  they  let  them- 
felves  loole  to  be  driven  by  the  wind,  and  flutter  on  their  backs 
m  the  air,  with  their  legs  extended,  and  by  thefe  two  methods  it 
is,  that  they  pals  over  roads,  ttreets  and  the  broadeft  rivers  :  One 
may  wind  up  thele  threads,  which  by  reafon  of  their  being  uni- 
fed  together,  ieem  to  be  but  a  (ingle  thread,  when  about  a  foot 
long,  but  M.Bon  has  diftinguifhed  them  into  15  or  20,  at  their 
iflmng  from  the  Anus  5  what  is  further  remarkable,  is  the  eale 
with  which  this  inleft  moves  its  Anus  every  way,  by  means  of  the 
feveral  rings  that  border  upon  it  5  this  is  ablolutely  neceflary  for 
them,  in  order  to  wind  up  their  threads,  or  (ilk,  which  in  the 
female  fpider,  is  of  two  lorts;  however  M.  "Bon  believes,  that 
this  infeft  is  androginous  or  hermaphrodite,  having  always  found 
the  ligns  of  a  male  in  fuch  fpiders  as  lay  eggs:  The  firft  thread 
that  they  wind  is  weak,  and  ferves  them  for  no  other  ule,  than 
to  make  that  fort  of  web,  in  which  they  catch  flies ;  the  lecond  is 
much  ftronger  than  the  firft,  in  this  they  wrap  up  their  eggs,  and 
by  this  means  prelerve  them  from  cold,  and  lecure  them  from 
fuch  iniefta  as  would  deftroy  them  5  thele  laft  threads  are  wrapp’d 
up  very  loofely  about  their  eggs,  and  relemble  in  lhape  the  bags 
of  fiik-worms,  that  have  been  prepared  and  loofened  between  the 
fingers,  in  order  to  be  put  upon  the  diftaflf  5  thele  lpider-bags,  if 
they  may  be  fo  called,  are  of  a  grey  colour,  when  new,  but  turn 
idackifh,  when  long  expoled  to  the  air  5  it  is  true  one  may  find 
feveral  other  fpider  bags  of  different  colours,  and  that  afford  a 
better  filk,  efpecially  thofe  of  the  'Tarantula,  but  this  lort  is 
very  fcarcc:  The  fhort- legged  fpiders,  which  are  the  moft  common, 
always  find  out  feme  place,  fecure  from  the  wind  and  the  rain, 
to  make  their  bags  in,  as  hollow  trees,  the  corners  of  windows,  or 
vaults',  or  under  the  eaves  of  houfes  5  and  by  getting  together  a 
ypseat  many  of  thele  bags,  M.  Bon  made  this  new  filk,  which  is 
no  ways  inferior  in  beauty  to  common  filk  5  it  eafily  takes  all  forts 
4  of 
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of  colours,  and  of  it  he  made  dockings  and  gloves:  The  raamiee 
of  M.  Son’s  preparing  the  bags  to  make  the  filk,  is  as  follows. 

After  he  had  got  together  iz  or  13  ounces  of  thefe  ipider-bags, 
ihe  beat  them  well  for  lome  time  with  the  hand,  and  a  fmall  ftick 
to  free  them  from  dull  3  then  he  walhed  them  in  warm  water,  till  the 
water  that  came  from  them  was  clear  3  afterwards  he  let  them 
deep  in  a  large  pot,  with  foap,  faltpetre,  and  fome  pieces  of  gum 
arabic,  and  let  the  whole  boil  for  two  or  three  hours  over  a  gentle 
fire  3  then  he  walked  them  again  with  warm  water,  to  free  them 
from  the  foap,  and  letting  them  dry  for  fome  days,  he  looiened 
them  a  little  between  the  fingers,  that  they  might  be  more  eafily 
carded  by  the  common  filk-carders,  only  that  he  caufed  them  to 
vile  much  finer  cards  3  by  this  means  he  had  a  filk  of  a  very  par¬ 
ticular  a  Ill-colour,  which  is  eafy  to  be  fpun,  and  yields  a  thread 
much  dronger  and  finer,  than  that  of  common  filk  5  which  fhews, 
that  all  forts  of  work  may  be  made  thereof:  Thus  the  ufefulnefs 
and  poffibility  of  making  this  filk  being  fhewn,  the  only  diffi¬ 
culty  is  to  procure  a  fufficient  quantity  of  fpider’s  bags  3  and  this 
would  be  no  difficult  matter,  if  we  could  breed  fpiders  as  they  do 
filk-worms3  for  they  multiply  much  more,  and  every  fpi^er  lays 
£  or  700  eggs  3  whereas  the  ‘ Papilio’s  or  flies  of  filk-worms,  lay 
but  100,  or  thereabouts  3  and  of  this  number  we  mull  abate  half 
at  lead,  on  account  of  their  being  fubjefl  to  leveral  dileales,  and 
being  fo  tender,  that  the  lead  matter  hinders  them  from  making^ 
their  bags  3  whereas  on  the  contrary,  the  eggs  of  fpiders  hatch  of 
themlelves,  without  arry  care  in  the  months  of  Augufl  and  Sep¬ 
tember  y  in  15  or  i<J  days  after  they  are  laid,  and  the  Ipiders  that 
laid  them  die  fometime  after  3  as  for  the  young  Ipiders  that  are 
bred  from  thele  eggs,  they  live  for  1  o  or  11  months  without  eating 
and  continue  in  their  bags  without  becoming  either  bigger,  oriels* 
till  the  hot  weather  obliges  them  to  come  forth,  in  fearch  of  food, 
the  reafon  of  this  is  plain  and  natural  3  for  all  inlefls,  and  a 
great  many  other  animals,  as  bears,  ferpents,  mountain-rats, 
that  lie  hid  during  the  winter,  abound  with  a  vifeid  matter, 
which  is  not  eafily  put  into  motion  3  fo  that  it  is  not  furprifing, 
that  young  Ipiders  Jhoqld  live  in  the  cold  weather,  upon  their 
own  fubdance,  without  any  lofs  of  fpirits  3  but  as  loon  as  the  warm 
weather  comes  on,  it  puts  this  matter  into  motion,  and  obliges  them 
to  fpin,  and  run  from  place  to  place  in  qued  of  food  3  and  as 
foon  as  they  begin  to  eat,  one  may  perceive  them  grow  bigger  and 
bigger  every  day  3  whence  we  may  certainly  conclude,  that  it  wc 
could  find  out  a  way  of  breeding  young  fpiders  in  rooms,  they 
would  furniffi  os  with  a  much  greater  quantity  of  bags,  than 
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filk  worms  do;  for  M.  'Bon  has  always  found,  that  of  7  or  80© 
V0uno  fpiders,  there  fcarcely  died  one  in  the  year  ;  and  on  the 
contrary,  of  too  young  filk-worms,  not  40  lived  to  make  their 
ba^s.  In  order  to  procure  a  large  quantity  of  tneie  bags,  M.  Bon 
made  ufe  of  the  following  expedient:  Having  (hut  up  in  papers 
all  the  large  fhort-legged  fpiders  that  could  be  found  in  Auguft 
and  September ,  he  put  them  into  pots,  and  covered  the  pots  with 
a  paper  pfitked  full  of  holes,  with  a  pin,  as  were  iikewife  the 
leveral  papers  that  were  in  ir,  that  the  fpiders  might  have  air  ;  he 
fed  them  with  flies,  and  lometime  after  he  found,  that  the  greateft 
part  of  them  had  made  their  hags;  but  he  more  eafily  pro¬ 
cured  a  large  quantity  of  them,  by  promifing  to  pay  the  fame 
price  for  them,  as  for  common  filk  ;  and  the  people  who  gather’d 
them  allured  M.  ‘Bon,  that  they  found  no  difficulty  in  getting 
them,  and  that  if  they  were  permitttd  to  go  into  every  houle, 
where  they  faw  thele  fpider  bags  in  the  windows,  they  could 
furnifh  him  with  what  he  pleafed  ;  fo  that  we  may  eaflly  conclude 
that  there  are  fpiders  bags  enough  to  make  large  pieces  of  work, 
and  that  this  new  filk,  which  he  propofes,  is  not  lo  fcarce,  or  dear 
as  common  fllk  was  at  firft ;  and  fo  much  the  more,  hecaufe  fpi¬ 
ders  bags,  in  refped  of  their  lightnefs,  yield  much  more  fllk 
than  the  others ;  for  13  ounces  yield  near  four  ounces  of  dean 
fllk,  three  ounces  of  which  will  make  a  pair  ot  ftockings  for  the 
largeft  flzed  man;  the  ftockings  which  M.  Bon  had  made, 
weighed  but  two  ounces  and  an^  the  gloves  about  •§  of  an 
ounce;  whereas  ftockings  of  common  fllk  weigh  feven  or  eight 
ounces. 

M.  Bon  is  perfuaded,  that  a  great  advantage  might  be  made 
of  this  inled,  which  has  always  been  looked  on  both  as  trouble- 
lome  and  dangerous,  on  account  of  its  poiion ;  but  he  allures, 
that  they  are  not  venemous,  having  been  very  often  bit  by  them, 
without  any  bad  ccnfequence ;  and  as  to  their  fllk,  ir  is  fo  far 
from  having  any  venom,  that  every  body  makes  ufe  of  it  to  flop 
bleeding,  and  heal  cuts ;  and  indeed  its  natural  gluten  is  a  kind 
of  balfam,  that  cures  (mail  wounds  by  defending  them  from  the 
air:  Their  fllk  is  ufeful,  not  only  in  refped  of  the  manufacture 
it  produces;  but  more  fo  on  account  of  the  fpecific  medicines, 
that  may  be  extracted  from  it;  by  diftillation  it  yields  a  large 
Quantity  of  Ipirit,  and  volatile  fait;  and  by  comparing  he  found, 
that  it  yields,  at  leaft,  as  much  as  common  filk,  which  of  all 
mixed  bodies  yields  the  molt ;  this  ialt  and  volatile  fpirit,  ex- 
traded  from  fpiders  bags,  is  very  adive,  as  may  be  judged  by 
the  following  experiment;  it  changes  the  tmdure  of  flowers  of 

turn- 
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turnfble  into  a  beautiful  green  emerald  colour  3  it  congeals  and 
reduces  to  a  lort  of  fnow,  the  l'olution  of  corroflve  lublimate  3 
whereas,  the  volatile  alcali’s  extra£ied  from  a  human  lcull,  harts¬ 
horn,  and  divers  other  mixed  bodies,  only  render  it  white,  or 
milky  3  lb  that  this  new  alcali  being  prepared  after  the  fame 
manner,  as  that  extracted  from  the  bags  of  filk- worms  in  making 
the  Engl  ip  Drops,  fo  fainous  over  all  Europe ,  may  ferve  to 
make  other  new  drops,  which  may  delervedly  be  called  drops  of 
Montpellier 3  and  which  we  need  not  icruple  to  make  ufe  of  with 
much  greater  fuccels  than  the  old  ones,  in  apoplexies,  lethargies, 
and  ail  loporous  difeafes,  by  reafon  of  their  a£livity$  and  they 
are  taken  with  lets  relu&ance,  as  their  fmell  is  not  lb  fetid  and 
dilagreeable. 

Plate  VI.  Fig.  13.  fhews  the  belly  of  a  fpicjer,  with  the 
Anus  and  five  ‘Papilla,  from  whence  the  threads  iflue. 

Fig.  14.  the  fide  of  the  Penis  of  a  fpider,  as  magnified  by 
a  microlcope. 

Fig.  1 5.  the  fore-part  of  the  Penis  of  a  fpider,  as  magni« 
fied  by  a  microlcope. 

Fig.  16.  the  follicle  or  bag  of  a  held- fpider,  with  a  harder 
fheil,  upon  the  breaking  of  which  the  young  fpiders  come  out 
mixed  with  the  filk. 

Fig.  17 .  the  follicle  or  bag  of  a  lioufe  fpider,  with  a  fofter 
fheil,  wherein  the  young  ones  are  incloled. 

Fig.  18.  a  fpider  hanging  on  the  branch  of  a  tree,  with  its 
head  turned  againft  the  wind,  and  fpinning  out  its  thread,  till  it 
finds  that  it  adheres  to  iome  body  (as  to  the  wall  here  repreiem 
ted)  by  which  kind  of  bridge  it  paffes  over  rivers,  &c. 

Fig.  19.  a  fpider,  after  having  broken  the  firit  thread,  by 
which  it  hung,  and  Ipun  out  feveral  others,  carried  by  the  wind, 
and  floating  in  the  air  with  its  legs  extended. 

An  Obfervation  of  an  Eclipfe  of  the  Moon,  compared  wit h 

the  Calculation 3  by  Mr.  Creflener.  Phil.  Irani.  N°  325® 


MR.  Crejfener  found  the  end  of  the  lunar  eclipfe,  on  Febru¬ 
ary  2,  1709-10,  to  be  almofl  the  fame  with  the  ca  culation, 
according  to  Sir  Ifaac  Newton's  theory,  and  the  difference  but 
very  inconfiderable ;  Mr,  Cteffenev  has  added  the  calculation 
from  Mr.  Flamftead's  tables,  according  to  Mr.  Horroxs  theory, 
as  publifhed  in  Mr,  Whijlon's  agronomical  letlures,  with  the 
Radix's  of  the  mean  motion,  corrected  according  to  their  firit 
author’s  later  oblervations,  which  are  the  lame  with  thole 
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a  {Turn’d  in  Sir  Jfaac  Newtonh  theory  :  By  comparing  the  fe  two 
calculations,  we  may  oblerve,  that  tho’  mofl  of  the  additional 
equations  in  Sir  Ifaac  Newton's  theory  be  very  fmall,  in  this 
fituation  of  the  moon  3  yet  they  all  conlpire  in  Inch  a  manner  as 
to  make  her  place  conhderably  more  agreeable  to  obiervation, 
than  thole  of  fforroxs  lyftem ;  The  obiervation  was  made  at 
Strcatham ,  about  fix  miles  nearly  diredlly  fouth  0$  London,  with 
a  very  good  eight  foot  telefcope  3  to  corredl  the  clock  for  want  of 
an  inftrument,  he  carried  with  him  next  day  two  watches,  that 
were  before  adjuffed  to  the  clock,  and  compared  with  Mr.  Flam - 
flead's  at  the  Royal  Obiervatory,  having  firit  noted  its  error  by  an 
obiervation  of  the  fun’s  tranlit  of  the  meridian  3  upon  his  return, 
he  found  his  watches  fbill  to  agree  together,  and  with  his  clock, 
which  fhewed  that  they  went  true,  and  gave  him  the  precife  error 
of  his  clock,  and  the  true  time  at  the  obiervation. 

Mr.  Flamftead  afterwards  acquainted  Mr.  Crejfener,  that  by 
his  obiervation  of  the  meridional  tranlit  of  the  Lion  $  Hearty 
during  the  eel i pie,  his  clock  required  a  yet  farther  correction 
of  one  minute,  and  which  Mr  .Crejfener  has  here  accounted  for. 

February.  1709-10. 

The  mean  time  of  the  mean  oppofition 
The  mean  time  of  the  true  oppofition 
At  which  the  true  place  of  the  fun  is 
And  its  equation  to  be  added. 

The  place  of  the  moon  at  this  time,  from  Sir 

Jfaac  Newton’s  theory. 

Mean  motion  of  the  moon 
Annual  equation  fublt. 

The  correct  mean  motion 
Mean  motion  of  Apog, 

Annual  equation  of  Apog.  add. 


Correct  mean  motion  of  Apof/. 

Second  equation  from  the  diftance  of  Ano«.  from 
the  lun  add.  r  ° 

Place  ol  the  moon  the  fecond  time  equaL 
Mean  motion  of  the  node  1 

Equation  of  node  fubfh\ 
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Corre<ft  mean  motion  of  node 
The  third  equation  of  the  moon  from  node’s  aft 
pedl  with  the  fun  fubftr. 

Place  of  the  moon  the  third  time  equated 
Second  equation  of  Apog.  fubftr. 

The  true  place  or  Apog. 

Mean  anomaly 
Equation  of  center  fubftr. 

Moon’s  place  the  fourth  time  equated 
The  variation  add. 

Moon’s  place  the  fifth  time  equated 
The  fixth  equation  from  the  diftance  of  luminaries 
and  Apog.  add. 

Moon’s  place  the  fixth  time  equated. 

The  leventh  equation  add. 

True  place  of  the  moon  in  its  orbit 
True  place  of  the  fun 

Moon  beyond  the  oppofition 
Which  divided  by  the  horary  motion  of  the  moon 
from  the  fun  gives 

The  mean  time  therefore  of  oppofition  Feb, 

And  the  true  time 


The  place  of  the  moon  at  the  fame  time,  from  the  tables  in 
Mr.  Whifions  aftronomy,  according  to  Mr.  Horroxs  theory. 
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Mean  motion  of  the  moon 
Phyfical  parts  fubftr. 

Correff  mean  motion 
Mean  motion  of  Apog. 
Equation  of  Apog.  fubftr. 
Mean  Anomaly 
Equation  of  the  center  fubftr. 
Place  of  the  moon  in  its  orbit 
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Diflance  from  the  oppofition 
That  is  in  time  to  be  added 
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Therefore  the  mean  time  of  true  oppofition  is  exaclly  2  10 


The  apparent  time 
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Place  of  the  moon  in  the  ecliptic 
Reduction  between  the  true  oppofition  and  middle 
of  the  eclipfe  add. 
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Middle  of  eclipfe 
Continuance  of  eclipfe 
Digits  eclipfed 
Beginning  of  eclipfe 
End  of  eclipfe 

End  of  the  eclipfe  by  the  moon’s  place  from  ? 

Sir  Jfaac  Newtons  theory  5 

End  by  obfervation 

End  by  calculation  from  Horroxs  theory 
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Therefore  the  error  of  Sir  If  act  c  Newton's  theory,  is  by  this 
obfervation,  but  half  a  minute,  or  noneat  all  5  of  Rorrox  s  iyflem 
rune  minutes  and  a  half. 


^he  Manner  of  making  Microfcopes;  by  c2)r*  Adams.  Phih 

Tranf.  N°  325.  p.  24. 

MLeewenhoeck? s  glafles  (the  particular  examination  of 
•  which  was  a  favour  he  allowed  to  none)  appear  to 
Dr.  RdamSj  to  be  fpherules  lodged  between  two  plates  of  gold, 
or  brafs,  in  a  hole  whole  diameter  might  not  exceed  that  of  a 
fmall  pin’s  head,  and  the  objefls  tfye  Dr.  law  thro’  them  were 
pretty  and  diverting  j  but  (till  their  make  and  truth  are  unknown: 
Mr.  Butter 'field  is  very  curious  in  melting  his  glafs,  but  the  Dr. 
fuppofes,  unfuccefsful  in  calling  his  fpheres  3  for  befides  that  a 
fumcient  quantity  of  beaten  glafs  cannot  flick  to  the  moiflened 
point  of  a  fine  needle,  id  neither  can  it  run  equally,  hold  the 
needle  how  you  will,  nor  will  the  globule,  when  run,  flick  to 
the  needle,  but  mull  unavoidably  drop,  and  whereloever  it  hap¬ 
pens  to  fall,  it  mull  in  that  almofl  liquid  flate  receive  impref- 
fions,  fufficient  to  ipoii  its  Iphericity :  Mr.  Gray  has  fhewn  the 
defefl  cl  bps  method,  and  which  he  uled  to  recover  by  grinding 
and  polifhing  his  glafies,  on  a  brafs  plane,  and  fo  reduce  them 

to 
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to  hemifpherules  ;  but  how  far  fhort  polifhed  glafles,  efpecially 
fmall  ones,  come  of  thofe  that  are  cad,  any  one  may  judge,  who 
has  ieen  both  ;  the  Dr.  never  law  his  water,  and  quickfilver  mi- 
crolcopes,  and  fo  could  form  no  judgment  of  them :  After  what 
manner  Mr.  IVilforf s  glafles  are  made,  the  Dr.  knows  not,  but 
lure  his  greated  magnifiers  are  ill  placed,  being  funk  to  lb  great 
a  diftance  from  the  eye,  that  the  objeCf  cannot  appear  to  that 
advantage,  it  otherwile  would  ;  if  therefore,  indead  of  a  hol¬ 
low  cap,  he  would  contrive  a  plane  plate  of  any  metal,  for 
the  reception  of  the  glafs,  then  the  eye,  and  the  objefl  might 
come  to  their  due  didance;  neither  ought  there  to  be  any  Cah9 
or  glafs  between  the  object,  and  the  ipherule,  when  we  ufe  the 
greated  magnifiers ;  becaule  if  the  Focus  of  a  iphere  be  upon  the 
extremity  of  its  circumference,  any  fmall  didance  from  that  mud 
fpoil  the  appearance  of  the  objefl :  Dr.  Adams  could  not  lay, 
that  his  own  glades  were  without  any  imperfection,  but  he  thinks, 
that  they  magnify  more  than  any  he  had  ieen  ;  and  were  they 
placed  to  the  bed  advantage,  they  would  magnify  much  more 
than  they  do :  They  are  made  thus ;  he  takes  a  piece  of  fine 
window  glad,  and  rales  it  with  a  diamond,  into  as  many  lengths 
as  he  thinks  neceffary,  not  exceeding  an  eighth  of  an  inch  in 
breadth,  then  holding  one  of  theie  lengths  between  the  fore-fin¬ 
ger  ahd  thumb  of  each  hand,  over  a  very  fine  flame,  till  the 
glais  begin  to  ioften,  he  draws  it  out  to  a  fine  hair  ;  then  running 
each  of  the  extremities  into  the  pured  part  of  the  flame,  he  pre- 
iently  obtains  two  fpheres,  which  he  can  make  larger,  or  final  ler 
at  plealure ;  if  they  continue  long  in  the  flame,  they  contraCi 
fpots,  lo  that  he  draws  them  out  prelently  after  they  become 
round ;  as  for  the  Aem  he  breaks  it  off,  as  near  the  ball  as  he 
can,  and  lodging  the  remainder  of  this  dern  between  the  plates, 
and  drilling  the'hole  exaCfly  round,  all  this  protuberance  is  bu¬ 
ried  between  the  plates,  and  the  microfcope  performs  to  admira¬ 
tion  ;  infomuch,  that  the  fame  thread  of  very  fine  muflm  ap¬ 
peared  three  or  four  times  bigger  in  one  of  theie,  than  it  did  in 
the  fird  oriecond  magnifiers  of  Mr.  WilJon\  ;  the  Dr,  imagined  he 
law  animals  in  fine  old  brandy,  but  they  were  lo  nimble  in  their 
motion,  that  he  could  give  no  particular  delcription  of  them; 
human  blood  is  fo  far  from  fhewing  any  red  globules  fwimming 
in  Serum,  that  immediately  after  its  emiflion,  it  appears  to  be  a 
body  of  a  vad  many  branches,  running  in  no  certain  order,  and 
yarioufly  coloured ;  where  it  lay  thicked  on  the  glals,  it  was  of  a 
dull  red,  where  thin  inclining  to  yellow,  but  the  whole  blended  in 
inch  a  manner,  as  very  nearly  to  reprefent  the  top  of 
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in  a  very  fine  landfkip,  having  its  fuppofed  branches  of  a  red  and 
yellow  colour,  confuledly  intermixed;  but  not  fatisfied  with  this 
appearance,  tho’  the  lame  as -to- quality,  in  11  different  glades, 
and  as  many  different  forts  of  blood,  he  refolved  to  view  it  ano¬ 
ther  way,  which  was,  by  diluting  one  third  of  thick,  in  the  Se¬ 
rum  of  blood  ;  and  laying  it  upon  his  glafs,  he  could  fee  the  red 
branches,  as  before,  and  the  tranfparent  part  filled  with  particles 
of  great  variety  of  figures,  which  he  took  to  be  the  falls  of  the 
blood,  but  very  few  were  globular,  and  they  were  pellucid  ;  if 
the  fluids  moving  in  an  evanelcent  artery  appear  globular,  he 
fuppofes  it  is,  becaule  the  canal  is  round,  which  alters  the  cafe 
much:  The  Dr.  had  at  the  lame  time  an  opportunity  of  viewing 
lome  pleuritic  blood,  and  he  thought  that  k*  branches  Ipread  in 
a  different  manner  from  found  blood,  and  were  more  perplexed 
with  crofs  branches,  which  appeared  black,  like  blood,  that  had 
flood  two  or  three  days  ;  whether  the  attraction  of  particles 
arifing  from  this  difference  of  figure,  may  not  render  the  blood 
incapable  of  fading  thro’  the  capillary  arteries  of  the  ‘Pleura* 
in  that  cale  he  leaves  others  to  determine  5  but  he  fhould  think 
«hat  fince  the  propelling  force  of  the  heart  is  leafl  at  the  capillary 
arteries,  that  there  the  attractive  force  of  the  particles  of  the  bloocl 
Should  be  greateH  $  and  fince  fpherical  bodies  are  the  mod  attrac¬ 
tive  of  any,  relpeft  being  had  to  their  folidities,  were  the  blood 
3o  pleBtifully  Hocked  with  globules,  as  fome  affirm,  we  fhould 

never  be  free  from  obHruCHons,  the  natural  confequence  of  this 

attractive  force* 
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chiefs  ctrifing  from  fwallowing  Plumb-Hones  ;  by  ‘Dr 
Holbrooke  with  Remarks  thereon ;  by  Dr,  Cole.  Phil 
Irani.  N°  325.  p.  28. 

September.  1700  one  Crumble  holm  came  to  Dr.  Holbrooke 
—  and  complained  of  a  great  lofs  of  appetite,  with  a  lcorbutit 
itc  ,  and  ever  and  anon  fevere  convulfive  colics  below  his  navel 
ail  a  orig  the  Hypogaftrium  ;  they  did  not  lafl  above  a  quarter  o 
an  tour  at  a  time,  but  often  recurred,  and  railed  tumours,  of  th< 
.  igne  s.  o  a  aige  walnut,  which  dilappeared,  and  removed  a: 
nc  pam  lifted ;  he  had  been  troubled  therewith  fome  years 
and  00k  phyfic  of  almoft  every  one  he  met  with,  but  not  in  am 
a A  rar  meth?d :  Dr.  Holbrooke  began  with  mild,  emollient 
W  IT"  glifters,  and  purged  with  bDecoH.  Senn.  Gereon 

tbr'J  thfn  “•  £*  /ina-  facrb  In  interval  of  the 
alterative  ,!erdv^U'e  Patlent  Hitbiops  mineral,  with  bittei 
covlions,  made  more  carminative  with  Rsid.  Zedoar 
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€£  Cafior.  the  patient  was  relieved  for  that  time  5  his  appetite 
and  complexion  mended,  but  prelently  he  was  as  bad  as  ever} 
then  he  /hewed  the  Dr.  the  Hones,  voided  by  flool,  upon  a  flight 
mercurial  purge,  which  he  had  taken  the  preceeding  liafter ; 
upon  opening  one  of  them,  the  Dr.  found  the  patient  had  (wallow¬ 
ed,  either  lome  plumb,  or  apricoc  Hones,  which  by  their  Hay  in 
the  inteHines,  were  inclofed  in  the  Faeces  as  the  Dr.  fuppofes,  but 
were  diflodged  by  the  purge,  and  came  away  $  then  the  Dr.  ex¬ 
pecting,  that  if  he  could  remove,  by  Hronger  evacuations,  any 
other  [that  might  remain,  it  might  tend  to  his  cure,  he  ordered1 
Hronger  medicines  $  however,  the  Dr.  could  not  bring  any  more 
away  from  the  patient,  who  thereupon  left  off  taking  any  thing  * 
the  Dr.  faw  him  feme  time  after,  and  found  him  much  in  the 
fame  condition,  tho’  fomewhat  weaker,  and  more  emaciated. 

Dr.  Cole  takes  thele  Hones  to  be  formed,  not  of  adhering  ex¬ 
crements,  as  Dr.  Holbrooke  ieems  to  fuppofo,  blit  in  the  follow¬ 
ing  manner  :  When  the  plumb-Hnnes  happen  to  be  included  in  a 
fit  glandulous  receptacle,  Dr.  Cole  fuppoles,  they  may  come  to  be 
thus  coated  over  by  the  vilcous  liquor,  lecreted  from  the  lecre- 
tory  duds  of  thofe  glands,  and  by  long  lying  there,  acquire  lo 
large  a  bulk,  by  the  continual  appulle  of  the  fame  liquor $  this, 
receptacle  Dr.  Cole  conjedures  to  be  the  Caecum^  which  tho’  natu¬ 
rally  fmall,  may,  as  other  membranous  and  glandulous  parts,  be 
capable  of  a  confiderable  didenfion  }  lb  that  when  by  reafon  of 
the  periHaltic  motion  of  the  inteHines  above,  one  of  the  plumb- 
Hones  may  by  its  pointed  extremity  happen  to  be  intruded, 
and  the  whole  may  by  the  lame  repeated  tho’  flow  motion,  di¬ 
late  the  cavity  in  fiuch  a  manner,  that  the  whole  body  of  the 
Hone  may,  by  the  fame  method,  be  Hill  farther  and  farther  pro¬ 
truded,  till  at  length  it  come  to  the  farther  extremity,  which 
being  fhut,  muH  be  prefumed  to  detain  it  there,  finee  it  is  hard 
to  conceive,  how  it  can  quickly  get  out  again,  the  periHaltic  mo¬ 
tion  being  always  forwards 5  one  of  theie  Hones  being  thus  en¬ 
tered,  it  is  ealy  to  conceive  how  more  may  be  admitted,  finee 
the  firH  muH  dilate  the  paffage  for  another  to  follow,  and  lb  on, 
till  the  cavity  be  Full  ^  whilft  thele  Hones  lie  there,  they  muff 
offend  the  part,  as  having  diHended  it,  beyond  its  natural  Hate  5 
lo  that  the  lecretory  duds  of  the  gland,  of  which  the  inner  coat 
of  that,  as  well  as  the  reH  of  the  inteHines,  is  confiifuted,  muH 
be  proportionably  dilated,  whereby  an  eafier  way  is  made  for 
the  liquor,  they  leparate  to  be  excreted}  this  being  of  a  vilcid, 
and  concrelcible  nature,  mull  fince  it  cannot  get  out,  be  prelum* 
ed  to  adhere  to  the  Subfiratum ,  viz,  the  Hones,  and  fo  by 
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decrees  incruftate  them  5  which  cruft,  by  long  confinement,  ffiuft 
grow  lb  much  the  thicker,  the  du&s  being  kept  conftantly  open, 
and  the  cavity  is  more  and  more  dilated,  the  greater  the  mcrufta- 
tion  is  3  lo  that  the  lymptoms  of  this  patient  are  eafily  account¬ 
able  for,  from  the  offence  given  the  part,  which  is  lenfible,  as  all 
membranous,  and  fibrous"  parts  are,  and  the  pam  muft  grow 
greater,  the  greater  the  diftenfion  is  3  and  the  change  of  the  po¬ 
rtion  of  the  tumour  may  very  well  be  conceived  to  proceed  from 
the  different  pofitions  of  the  inteftmes,  by  the  chyle,  or  Faces 
palling  along  fhcm,  and  fomctimes  filling  one  part,  fometimes 
another,  as  they  are  protruded  further  and  further,  their  lubri¬ 
city,  length,  and  confinement,  obvioufly  favouring  that  pheno¬ 
menon  :  Dr.  Cole  is  of  opinion,  that  the  true  ‘Bezoar  ftones,  are 
formed  in  the  animals  that  yield  them,  in  the  fame  manner 3  but 
whether  their  ftomacbs,  or  inteftines  have  other  cavities,  capable 
of  receiving,  and  retaining  them  to  their  full  growth,  is  to  be 
determined  by  anitomy :  This  Dr.  Cole  thinks,  is  certain,  that 
all  of  them  have  either  a  ftraw,  flick,  or  other  lubftance  in  the 
middle  of  them,  different  -from  the  exterior  matter,  and  which 
we  call  the  Hone,  and  thence  he  concludes  the  manner  of  their 
formation  to  be  the  fame:  From  the  continuance  of  the  patient’s 
fymptoms,  Dr.  Cole  was  pcrfuaded,  there  might  be  more  ftones 
remainining  behind,  and  he  could  not  think  of  any  other  me¬ 
thod,  more  likely  to  extrude  them,  than  having  the  patient’s 
Abdomen  well  anointed,  with  lome  emollient  oils,  or  liniments, 
and  very  well  agitated  backwards  and  forwards,  as  much,  and  as 
long,  as  he  could  bear,  and  that  both  morning  and  evening  5 
after  a  little  while,  when  the  ftones  by  this  agitation,  may  "be 
prefumed  to  be  ibmewhat  diflodged  the  Dr.  luppoies,  lome  gen¬ 
tle  purgative  may  be  of  ufe  to  be  given  now,  and  then  to  carry 
them  downwards,  and  to  lollicite  it  gently  with  all  manner  of 
emollient  gliders, 

jin  Ulcer  in  the  right  Kidney  5  by  Dr.  James  Douglas. 

Phil.  Tranf  N°  325.  p.  32. 

IN  opening  a  gentleman,  who  died  in  the  45th  year  of  his  age, 
Dr.  Dougins  oblerved  when  the  fkin,  with  the  other  integu- 
merus  were  taken  off,  that  part  of  the  Omentum  had  thruft  itlelf 
thro  ttie  annular  holes  of  the  abdominal  mulcles  on  the  left  fide, 
and  there  formed  an  Epiplocele ,  ox  Hernia  O  merit  alts ,  as  large  as 
a  walnut  •  the  Omentum  reached  as  low  down  as  the  'Pubis,  and 
infide  of  the  hi  a,  to  which  it  was  tied  3  and  by  fibrous  connec¬ 
tions  it  adhered  to  all  the  Peritonaeum  below  the  navel  5  all  the 
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fat  on  the  Omentum,  and  guts  was  firm  and  hard  like  tallow  $  the 
Jnteftines  and  ftomach  were  quite  empty,  without  either  wind  or 
Faeces ;  the  left  kidney  was  much  larger  than  ordinary,  being 
near  eight  inches  long,  and  its  furface  was  divided  into  leveral 
diftin£t  lobes,  as  in  a  Foetus  $  the  right  kidney  was  full  of  a  foetid 
purulent  matter,  all  its  inner  fubftance  was  entirely  wafted,  and 
its  external  or  cortical  part,  was  ftretched  fo  very  thin,  that  a 
gentle  touch  of  the  finger  could  eafily  break  thro’  it  $  all  the  fat, 
and  glands  about  the  right  kidney  were  hard,  obftrufted,  ind un¬ 
rated  and  big,  which  very  much  comprefled  the  cPfoas ,  and  the 
uadratus  lumborum  $  the  Ureter  proceeding  from  this  right  kid¬ 
ney,  was  covered  with  a  cruft,  or  layer  of  indurated  glands*  and 
befides  its  capacity  was  ftraitened  and  contracted  in  feveral  places  $ 
the  cavity  of  the  Vejica  urinaria  was  very  lrnall,  its  fubftance  lo 
very  thick  and  hard,  that  the  Dr.  could  not  even  with  a  blow¬ 
pipe  diftend  it  any  wider 5  its  infide  feemed  excoriated,  with  fe¬ 
veral  flefhy  caruncles,  or  red  excrefcencies  here  and  there  5  there 
was  a  remarkable  corrolion  in  ail  the  infide  of  the  Urethra  j  all 
the  upper  and  convex  part  of  the  liver  firmly  adhered  to  the 
Peritoneum,  that  covers  the  diaphragm,  and  to  the  fame  mem¬ 
brane,  where  it  covers  part  of  the  Mufculus  abdominis  tranfver- 
falis  5  its  fubftance  was  lo  very  tender,  and  loft,  that  itfeemed  to 
be  almoft  rotten  5  the  gall  bladder  was  extremely  large  and  full, 
the  bilious  liquor  it  contained,  being  of  a  whitilh  yellow  colour  $ 
between  the  Tunica  vaginalis  &  albuginea  of  the  left  tefticle, 
there  was  a  large  hydatical  or  watery  tumour  $  and  upon  the  laft 
named  coat  of  the  lame  tefticle,  there  were  leveral  chalky  con¬ 
cretions,  about  the  bignefs  of  a  barley-corn  each  $  in  the  right 
auricle  of  the  heart  there  was  a  large  Polypus,  that  filled  up  its 
cavity,  extending  itfelf  a  great  way,  into  the  alcending  and  dei- 
cending  trunks  of  the  Vena  cava  $  ail  the  reft  of  the  Vifcera 
were  in  a  natural  ftate :  The  fymptoms  this  patient  complained  of 
during  his  illnefs,  as  the  Dr.  was  informed  by  thole  who  attended 
him,  were,  that  about  a  year  and  a  half  before  his  death,  he 
began  to  decline  in  health  j  his  firft  complaints  were  a  heat, 
lharpnefs,  or  pain  in  making  water ;  a  conftant  defire  to  make 
urine,  tho’  in  great  milery  after  $  when  his  water  flood  awhile, 
there  appeared  a  grealy  fubftance  on  its  furface,  not  unlike  the 
cream  or  ice,  that  is  found  on  the  the  top  of  Aqua  calcis  vivas  $ 
fometime  after  it  depofited  a  purulent  matter,  in  a  great  quantity, 
but  without  any  offenfive  lmell  $  the  water  when  made  was  thick, 
and  whitifh,  but  when  th ePus  lettled  to  the  bottom  of  the  pot, 
it  became  clear  5  he  feldom  complained  of  any  great  pain  in  his 
Vol.V.  7.  M  m  back. 
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back  or  loins,  whence  they  concluded,  the  ulcer  was  in  the  neck 
of  the  bladder,  tho’  the  vaft  dtfcharge  of  matter  was  an  argu¬ 
ment  to  the  contrary;  but  he  was  always  on  the  rack,  when  he 
role  up  after  fitting,  and  it  was  a  great  difficulty  to  him  to  get  up, 
which  perhaps,  was  occafioned  by  the  weight  and  preffure  of  the 
kidnev,  and  adjacent  indurated  glands,  lying  on  the  head  of  the 
fPfoas  mufcle,  and  Quadrat  us  lumborum 5  he  had  often  a  total 
fuppreffton  of  urine  3  but  was  much  relieved  by  SdSucuni  and 
Cornu  Cerm:  He  took  feveral  doles  of  Canthandes  with  cam- 
phire  without  any  bad  effe&s  from  the  fly,  but  with  little  relief 
to  his  diftemper  5  for  three  weeks  before  his  death  he  was  leized 
with  a  violent  loofenefs,  which  at  laft,  in  fpite  of  all  means, 
carried  him  off. 

<The  Ofteology  of  an  Elephant,  with  a  brief  Account  of  its 
f  ‘  Parts  5  by  Mr.  Blair.  '  Phil.  Trank  N°  32*.  p.  53. 

THAT  the  : "Behemoth  mentioned  Job .  lx.  v.  1 5.  &c.  is  not 
the  elephant,  but  rather  the  hippopotamos,  Bochart  proves 
by  the  following  arguments.  1.  As  land  animals,  fuch  as  qua- 
drupeds  and  fowls  are  fpokenof  in  Job.  chap.  xxix.  fo  Behemoth 
and  Leviathan ,  as  belonging  more  properly  to  the  waters,  are 
treated  of  in  chap,  lx  and  Ixi.  2.  The  force  of  the  Behemoth  is 
faid  to  be  in  the  navel  of  his  belly,  whereas  it  is  the  fofteft  part 
of  the  elephant  5  but  in  the  hippopotamos  it  is  fo  thick  and  impe¬ 
netrable,  that  it  refills  both  fpear  and  dart,  which  he  abundantly 
proves  from  authors.  3.  The  Behemoth  is  laid  to  move  his  tail 
like  a  cedar }  now  the  tail  of  an  elephant  is  long  like  that  of  an 
ojs,  and  but  fmall  in  proportion  to  the  body  }  and  to  move  like  a 
cedar,  would  import  Ibme  ftreng  round  l'ubftance,  and  rather 
feemsto  agree  with  what  Bellonius  affirms  of  the  hippopotamos, 
via.  Caudam  habet  brevem ,  crajfam  rot  undam  $  tho’  Bochart 

renders  it,  Retorquety  &  non  arrigit  caudam ,  as  Junius  has  ifs 
4.  Bochart  lays,  that  the  word  in  the  original  will  not  imply 
Nervis  teftium  ipjius ,  as  Junius  has  it,  but  Nervis  femorumy 
See.  Not  the  finews  of  his  jfeftes ,  but  thole  of  his  thighs  are  in¬ 
tricate.  5.  The  elephant  leldom  lies  down,  and  never  in  the 
covert  of  reeds  and  tens}  for  tho’  it  love  water  very  well,  yet  it 
would  be  very  noxious  to  luch  an  unweildy  animal  to  lie  down 
among  luch  moifture,  as  reeds  ufually  grow  in,  or  the  being 
among  the  willows  of  the  brook  would  import.  6»  At  the  tak¬ 
ing  of  an  elephant,  they  never  pretend  to  enl'nare  it  by  the  fPro- 
bofeis ,  it  being  more  likely  for  the  hippopotamos  to  pals  thro* 
jnares:  the  ui'ual  way  of  catching  this  latter  being  with  nets 
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made  of  iron,  which  they  make  on  purpofe  at  2 lantafcus,  as  dl- 
bertus  and  Vincentiui  affirm  ;  and  when  taken,  it  is  no  ways 
manageable,  but  they  are  obliged  to  kill  it  with  iron  mallets* 
becauie  of  the  thicknefs  of  its  fkin,  tvhereas  the  elephant  is  a  very 
docile  animal.  7.  Tho’  the  bones  of  the  elephant  be  proportion* 
ably  large  enough,  yet  they  are  far  from  being  16  ftrong,  as  to 
make  parallel  between  them  and  brafs  or  iron,  for  they  are 
more  porous  than  thole  of  mod  quadrupeds  5  and  tho  their  tufks 
and  teeth  may  be  laid  to  exceed  all  other  bones  in  iolidity  and 
whitenels,  yet  the  teeth  of  the  hippopotamos,  do  even  exceed 
them$  for  the  ivory  of  an  elephant  after  iome  time  becomes  yel¬ 
low,  whereas  the  teeth  of  an  hippopotamos,  when  applied  to  any 
ule,  continue  always  of  a  pure  white  colour. 

The  elephant  is  laid  to  live  to  a  great  age,  lome  averting  tney 
live  to  120  years,  others  to  200 }  lome  to  500  $  and  there  are 
lome  who  affirm,  that  they  live  to  be  500  years  old,  and  that 
they  are  very  ftrong  and  robuft  at  200  years:  Tentzelius  tolls  us, 
that  when  a  certain  German ,  who  had  been  in  the  Indies ,  faw  the 
bones  he  treats  of,  concluded  from  certain  marks  the  Indians 
have,  that  that  elephant  could  not  have  been  under  200  years  of 
age:  W.  Tavernier  in  his  'Travels  in  Indiay  p*  96.  lays,  he 
could  never  learn  exactly,  how  long  the  elephant  lived,  but  that 
their  keepers  told  him,  they  knew  luch  an  elephant  to  have  been 
in  their  great  grand-father,  grand-father,  and  father’s  cuftody, 
which  he  modeftly  computes  not  to  have  been  under  120  or  130 
years}  and  it  is  memorable  what  Juba  king  of  Lybia  told,  as 
related  by  Pbilojlratus  }  viz*  that  the  knights  of  Lybia  at  a  cer¬ 
tain  time  fought  upon  elephants,  fome  ol  which  had  a  tower  en* 
graven  on  their  teeth  }  and  when  they  were  leparated  by  thei 
night,  fuch  as  had  the  tower  were  beat,  and  fled  to  mount  Atlas * 
and  that  Juba  400  years  after,  took  one  of  them,  which  had 
this  mark  engraven  as  lively,  as  if  it  had  been  newly  done:  How^ 
evever,  they  leem  generally,  to  live  to  a  great  age  }  for  the  keeper 
told  Mr.  ‘Blair ,  that  this  elephant  was  2 6  or  28  years  old,  tho" 
fhe  feemed  to  have  been  young}  for  the  EpipJoyfeS  were  as  eaftly 
feparated  from  the  bones  by  boiling,  as  thole  of  an  human  fub- 
je£t  at  the  age  of  10  or  12}  and  yet  it  is  an  animal  fubjjedf  to 
icveral  diftempers,  fo  that  tho’  they  may  live  to  lome  of  the 
above-mentioned  ages,  yet  generally  they  die  before  they  come  to 
fuch  a  length* 

It  is  an  animal  of  confiderable  bulk  3  but  whethef  ever  fo  large 
as  to  contain  32  ftrong  men  on  its  back,  as  is  related  Maccab . 
chap.  vi.  v.  37.  befides  the  Indian  that  governed  it,  is  much  to  he 

M  m  a  doubted  3 
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doubted  ^  and  it  is  more  probable,  that  this  is  an  error  in  th  e 
impreffion,  as  is  well  enough  obferved  by  Grentemefnil ,  who  in¬ 
stead  of  ’A^cTpsf  fuvcLpws  loo  jpictKQVTa,  01  '7roKey.avTis  err 
rcw7%i$,  Viri  fortes  duo  &  triginta  pugri  antes  in  Us ,  thinks  ic 
fhould  be  rather  *A vlpef  luvctpeas  loo  «  t pen  clkovtiqhj  rrohe" 
iJ.wTi?  erf  ctvTotf,  Viri  fortes  duo  aut  tres  pugnantes  fuper  ipfos 
jaculis .  Bochart •  de  Jlnimal.  S.S*  Script .  c.  27.  col.  2 69 •  It 
is  true  Philofratus ,  lib.  2.  cap.  1.  fpeaks  of  io  or  15  Indians 
fighting  with  darts  in  caftles  on  the  backs  of  elephants  3  and  Paulus 
Vi  net  a,  lib.  3.  cap.  41.  fays,  that  in  the  Ginger  Iflands  they 
have  wooden  caftles  on  elephants  backs,  which  can  contain  15  or 
20  men  3  but  the  learned  Bochart  very  pleafantly  fays,  of  thele 
authors,  that  de  magnis  major a  loquuntur ,  becaule  this  is  a  large 
animal,  they  lpeak  at  random  of  it  3  Mr.  Blair  rather  believes, 
what  Heliodorus ,  lib.  p.  fays,  that  the  towers  on  the  elephants 
backs  could  contain  fix  fighting  men,  who  from  each  fide  threw 
darts,  the  hinder  part  remaining  naked  3  or  what  Cadamuflus 
relates,  c.  62.  that  they  put  towers  upon  their  backs,  which  can 
hold  three  or  four  fighting  men  3  and  JElianus  affirms,  that  they 
carry  three  warriors  fighting  from  either  fide,  and  a  fourth  that 
governs  them  3  which  three  laft  accounts  leem  very  well  to  qua¬ 
drate  with  the  ulual  height  alcribed  to  them,  about  which  lome 
authors  talking  more  largely,  tell  us  of  18  or  id  foot  high  3  but 
the  moil  received  account  is,  that  they  are  from  8  to  1 3  foot 
high. 

As  to  their  manner  of  procreation,  all  do  agree  that  it  is  an  ani¬ 
mal  of  extraordinary  modefty,  and  therefore  never  copulates  in  viewT 
of  any  one  5  as  to  the  pofture,fome,as  Dr.  Moulins  from  an  obfer- 
vation  he  made  of  theiituation  and  ftru&ure  of  the  Penis ,  aflert 
that  it  is  retrocoient  and  retromingent :  Others  oblerving  the 
diftance  between  the  jdnus  and  Vagina ,  and  that  the  dugs  are  fi- 
tnated  between  the  fore-limbs,  are  of  opinion  that  the  female  is 
m  a  lupine,  and  the  male  in  a  prone  pofture  3  and  M.  favernier  is 
oi  this  opinion,  who  tells  us,  that  *  the  female  gathers  a  great  deal 
t  herbs  and  weeds,  and  makes  a  bed  four  or  five  foot  high  from 
#  !^lC  grolmd,  on  which  fhe  throws  herlelf,  and  lies  on  her  back 
m  expectation  of  the  male,  whom  fhe  invites  by  a  peculiar 
cry  3  an(l  that  may  De  the  realon  why  the  dugs  are  placed  lb 
forwards  to  avoid  the  prefifure:  A  third  opinion^,  that  the  fe¬ 
male  dcleends  into  a  ditch,  and  that  the  Coitus  is  not  different 
from  that  of  other  animals.  As  to  the  firft  Mr.  Blair  fcarce 
thinks  it  probable,  becaule  there  can  be  no  fuch  thing  as  a  retro- 
coient  animal  3  for  that,  would  quite  invert  the  order  of  nature, 

and 
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and  give  a  far  different  motion  to  the  mufcles  of  the  thighs,  than 
they  can  be  fuppofed  to  have  from  their  fituation;  and  hares, 
cats,  rabbits,  &c.  that  are  laid  to  be  retrocoient,  copulate  no 
other  way,  than  dogs  and  other  quadrupeds  5  and  that  retrograde 
polture,  wherein  dogs  are  lometimes  obierved,  is  nothing  but  an 
endeavour  to  get  rid,  when  by  the  fwelling  of  the  glans,  the 
male  and  female  are  too  dole  together,  and  far  from  a  delign  of 
penetrating  farther  into  the  Vagina :  As  to  the  l'econd  opinion,  were 
it  not  for  M.  Tavernier's  aflertion,  it  fhould  feem  too  unweildy 
an  animal,  and  little  inclinable  to  lie  down,  to  acquire fuch  a  pol¬ 
ture:  As  to  the  third  opinion,  the  natural  fagacity  of  the  female 
difpofes  her  to  go  into  the  ditch  3  and  both  fore  and  hinder  legs 
feem  to  be  fb  articulated  as  to  favour  this  5  for  when  the  female 
would  lower  her  body,  no  more  is  requisite  than  to  flretch  for¬ 
wards  her  fore-feet,  and  then  the  articulation  of  the  Humerus 
with  the  Cubitus  will  bend  backwards,  and  after  that  to  bring 
back  her  hind-feet  in  fuch  a  manner  as  to  bend  her  knees  for¬ 
wards  5  by  which  fhe  can  bring  the  fore -pare  of  her  body  io  low, 
as  to  make  the  Hates  protuberant,  and  bend  the  hind-legs, 
thereby  to  put  the  Vagina  in  a  convenient  polition  for  the  recep¬ 
tion  of  the  Penis ,  according  to  that  of  Arifiotk ,  Subfiftit  fa- 
tnina ,  clunibufque  fubmijfis ,  infiflit  fedibus  ac  innkur ;  and 
ellewhere,  fie  blit  certe  fuos  fofteriores  poplites  mo  do  hominis „ 
What  time  they  begin  to  copulate  is  uncertain,  tho’  from  their 
ufual  ‘  term  of  life,  authors  feem  probably  to  conjecture,  that 
ibme  begin  at  five  years,  others  much  later,  and  not  till  the 
20th:  The  time  of  their  going  with  young  is  alfo  diiputed  $  for 
their  innate  modefly  prevents  fuch,  as  would  obferve  them,  from 
determining  any  thing  with  certainty  5  the  only  way  to  know,  is, 
to  obferve  their  feparating  themfelves  from  the  herd  5  for  it  is  a 
gregarious  animal  j  and  it  is  the  male  and  female  go  apart  (and 
if  any  obferve  them  at  that  time,  the  male  runs  upon  them  with 
fury  and  madnefs)  and  do  not  return  till  the  female  be  impreg¬ 
nated  :  Some  fondly  imagine,  from  their  extraordinary  bulk, 
that  they  go  with  young  nine  years,  others  fix,  and  others  two  5 
but  it  leems  raoft  probable,  that  they  go  with  young  15  or  i-s 
months  5  and  if  we  obferve  the  ordinary  courfe  of  geilation  in 
other  viviparous  animals,  it  is  according  to  their  bulk  and  term 
of  life,  that  the  female  ufual ly  goes  with  young  5  thus  bitches 
and  cats  go  but  nine  weeks,  while  mares  and  cows  go  nine 
months  5  fo  that  ceteris  paribus ,  this  our  animal  may  be  iup- 
pofed  to  go  15  or  16  months  5  and  Mr.  Knox,  in  his  account  of 
the  ifland  of  Ceylan ,  tells  us,  that  they  do  not  go  with  young 

above 
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above  a  year;  fome  fay,  they  bring  forth  every  third  year,  anc  1 
others  never  but  once  m  their  lives,  Ahf*  Liftf*  Supph  Bar •  i  •  p-  3  9 
the  firtt  opinion  may  be  probable,  but  the  iecond  is  fcarcely  to  be 
credited  5  for  it  would  be  ftill  more  wonderful,  and  next  to  ai 
impoffibility  to  fee  l'uch  numbers  of  elephants  in  armies  and  coun¬ 
tries,  as  we  read  of:  M. ! Tavernier  tells  us,  that  he  has  been  in 
formed,  that  the  Great  Mogul  keeps  3  or  4000  elephants  ;  butt1 
that  the  chief  matter  affiired  him,  he  had  not  above  500  faid  tco 
be  of  his  houie,  and  deligned  for  carrying  women,  tents,  &c 
and  about  80  or  90  for  war  •  which  is  a  great  number  of  tamed 
ones  3  and  thence  we  may  luppole,  that  there  mutt  be  a  fair 
greater  number  of  wild  ones  in  his  dominions,  beildes  what  are  lr 
the  kingdom  of  ‘Pegu  (where  as  Schotto  relates  from  Garzias  ah 
Ortay  Mir  ah .  Animal *  terreft .  Lib,  8.  at  one  hunting  there  weree 
4.000  taken  at  once)  Siam ,  Cochin ,  and  Boutan  near  Gy  eat  L ar¬ 
tary,  befides  thole  of  the  ifland  of  Sumatra  and  Ceylan:  hiss 
laid  that  the  male  never  copulates  with  the  female,  after  once  ft  e 
is  impregnated  3  and  lome  would  perfuade  us,  that  every  male 
keeps  to  his  own  female;  it  is  alio  laid  to  be  a  very  temperate 
animal,  and  leldom  inluft:  ‘Tavernier  tells  us,  that  the  male*, 
never  meddles  with  the  female,  when  once  he  is  taken,  but  is 
lometimes  lei  fed  with  a  luftful  rage,  whereof  he  gives  a  memo¬ 
rable  initance  p.  95.  whether  this  rage  proceed  from  lult,  or  whe¬ 
ther  it  be  a  kind  of  mfflneis,  which  Mr.  Knox  in  the  above- 
cited  place  tell  us,  they  are  le i led  with  at  certain  lealons,  and* 
which  is  known  by  the  efflux  of  a  liquor  from  their  laws  like? 
oil,  and  which  afterwards  goes  off  of  its  own  accord,  Mr.  'Blair 
will  not  determine,  but  it  is  probably  the  latter ;  the  laid  Mr, 
Knox  adds,  that  the  female  elephants  luckle  indifferently  the 
young  ones  of  others,  as  well  as  their  own  :  It  is  reported  oft 
them,  that  they  only  bring  forth  one  at  a  time  3  and  that  it  isij 
about  the  bigncls  of  a  hog,  or  as  iome  lay  of  a  large  calf,  which  i| 
ieems  to  agree  with  Tavernier's  account;  who  tells  us,  than 
when  the  merchants  bring  the  elephants  to  lell,  the  children  uiu- 
ally  leap  upon  their  backs,  which  could  not  well  be,  were  they 
higher  3  they  are^iaid  to  luck  for  fix  years,  or  according  to  lome  ' 
eight  years  3  tho  Mr  .Blair  rather  inclines  to  the  opinion  oft 
thole,  who  tells  us,  they  quit  their  dam  at  fix  months,  if  it  be: 
true  that  when  they  are  brought  forth,  they  both  ice  and  walk  3: 

for  if  lo,  they  may  as  loon  be  capable  of  purchafing  their  food, 
as  colts  and  calves,. 

The  natural  food  of  the  elephant  is  grafs,  and  when  that  is; 
wanting,  they  dig  up  roots  with  their  tuiks  3  this  perhaps  may 
/  be : 
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be  one  of  the  reafons,  why  the  'Behemoth  is  taken  for  the  ele¬ 
phant,  becaufe  it  is  fa  id  to  eat  hay  like  an  ox  ;  but  that  as  Bo- 
chart  tells  us,  is  like  wile  common  to  the  Hippopotamos^  they 
are  fajd  greatly  to  delight  in  cucumbers  and  melons,  and  to  have 
a  particular  indin<d  in  avoiding  whatever  herbs  may  be  noxious 
to  them ;  it  is  alio  obfervable,  they  avoid  coming  near  any  grals 
that-has  been  trodden  on  by  men,  for  foar  of  fnares;  when  they 
are  tamed  they  eat  hay,  oats,  barley,  or  i’uch  other  food,  as  oxen 
or  horfes  do  ;  they  drink  a  large  quantity  of  water,  which  they 
fuck  up  by  the  trunk,  and  when  that  is  full,  they  empty  it  into 
the  mouth,  they  naturally  affedi  muddy  water  rather  than  clear  5 
when  tame,  they  drink  clear  water  readily  enough,  when  they 
are  to  go  to  battle,  they  give  them  fpirituous  liquors,  iuch  as 
wine,  &c.  in  order  to  make  them  drunk  and  furious  ;  as  appears 
from  the  hidory  in  the  third  book  of  Maccab.  Chap .  vi.  They 
have  a  very  acute  ienfe  of  linelling,  whereby  they  readily  find 
out  their  food. 

‘Pliny  lays,  that  the  elephant  is,  Animal  maximum ,  proxi- 
tmimque  humanis  fenfibus  ;  as  appears  in  the  care  of  their  young, 
for  they  rather  chul'e  to  lofe  their  own  lives,  than  that  they  Ihould 
loie  theirs  5  they  always  go  in  herds,  and  the  larged:  go  foremod  * 
and  when  they  are  to  pals  a  river,  they  lift  the  young  ones  acrols 
on  their  two  tufks,  and  twid  the  Probofcis  round  about  their 
middle,  and  make  fuch  as  are  bigger  go  before  them,  the  larged: 
coming  lad:  5  for  did  the  larged  pals  fird,  the  river  might  chance 
to  be  lo  deep,  that  neither  the  lejfer  ones  could  pals,  nor  the 
larger  ones  io  readily  aflid  them  5  when  they  pals  by  any  of 
their  dead,  they  cover  the  carcale  with  branches  of  trees,  grals, 
or  what  clle  they  can  get  ;  when  any  is  wounded,  the  red  of  the 
elephants  take  care  of  him,  bring  him  food,  relieve  him  front 
danger,  and  run  together  to  fave  him  from  the  hunter,  when  a 
inare  is  laid  for  them  they  foon  perceive  it,;  if  it  be  a  ditch,  he 
that  is  neared  halts  (by  an  indindf,  as  it  were)  which  when  the 
red  perceive,  they  immediately  return  with  fury  upon  the  hun¬ 
ter;  Tavernier  loc.  citat.  te Hsus,  that  being  once  deceiv’d,  and 
having  elcap’d  the  Inare,  they  ever  after  are  very  ddtrudful;  and 
when  they  get  to  the  woods  again,  they  break  off  a  large  bough 
from  one  of  the  trees  with  their  trunk,  with  which  they  examine 
every  dep  they  take,  before  they  let  down  their  feet,  to  try  if 
there  be  any  hole  in  their  way;  when  they  travel  in  troops,  if 
any  one  of  them  perceives  an  herb,  whereon  any  man  has  trod¬ 
den,  he  pulls  it  up,  and  delivers  it  to  the  next,  who  fmells  it, 
and  gives  it  to  a  third,  and  fo  on  nil  it  come  to  the  lad,  who 

makes 
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makes  a  great  noife*  upon  which  all  betake  themfelves  to  flight; 
and-  retire  to  hills  and  mountains,  and  to  ihady  and  other  Ids 
frequented  places,  where  when  graft  fails,  lome  dig  up  roots, 
others  go  and  pull  tender  buds,  herbs  and  leaves  of  trees  3  and 
the  firft  that  finds  any  thing,  returns  and  aflembles  the  reft  of  the 
herd,  that  he  may  communicate  to  them  what  he  has  purchaled  3 
when  they  are  in  battle,  fuch  as  are  wearied  or  wounded,  return 
to  the  multitude,  and  fuch  as  have  been  left  ex  poled,  advance  oft 
their  own  accord  3  when  they  are  to  pafs  over  a  ditch,  one  orr 
more  go  down  (according  to  its  breadth)  and  ftand  a-crols  it, 
where  making  a  bridge  as  it  were,  all  the  reft  ftepping  on  theirr 
backs,  pafs  over  3  when  all  have  paft,  thofe  in  the  ditch  are: 
brought  out  in  the  following  manner  3  one  [lands  at  the  fide  of  the; 
ditch,  and  ftretches  out  his  foot,  which  he  that  is  in  the  ditch) 
takes  hold  of,  by  twilling  his  Probofcis  round  it  3  then  the  reftr 
make  hafte,  and  provide  branches  of  trees,  which  they  throw  in, 
that  he  may  the  more  eafily  ftep  up  upon  them. 

Their  love,  fidelity  and  gratitude  is  furprifing  3  JElianus  tells 
us,  that  when  Porus  king  of  India  was  fubdued  by  Alexander 
the  Great ,  he  was  wounded  with  leveral  darts,  which  the  ele¬ 
phant  he  rode  upon  pulled  out  of  his  body  with  his  Probofcis , 
and  when  he  perceived  his  mafter  faintifh  by  the  lols  of  blood, 
gradually  leaned  himfelf  down,  till  he  fell  flat  upon  the  ground,, 
that  his  mailer  might  receive  no  hurt  by  alighting  off  3  there  is> 
alio  a  flory  related  by  Atben<eus  lib.  13.  of  the  gratitude  of  am 
elephant  to  a  woman,  who  had  done  him  lome  piece  of  lervice  3 
ihe  laid  her  child  by  him,  when  it  was  only  30  days  old,  but: 
afterwards  the  woman  dying,  he  loved  the  child  in  fuch  a  man¬ 
ner,  that  he  could  not  endure  it  from  him  3  therefore,  whenever 
the  nurie  fuckled  the  child,  Ihe  laid  it  in  a  cradle  between  his 
feet,  which  if  fhe  had  not  done,  he  would  forbear  to  eat,  but  iff 
ihe  did,  he  would  eat  cheerfully  by  the  child  the  whole  day  3, 
when  the  child  ilept  he  chafed  away  the  flies  with  his  ProbofctSy 
and  when  it  cried,  he  would  toft  or  rock  the  cradle,  and  theieby 
fet  the  child  afleep  again:  But  as  their  love  and  gratitude  is; 
great,  io  likewiie  are  they  fubjefl  to  wrath  and  revenge  3  Mi¬ 
chael  Glycas  Annul.  Par.  r.  tells  us,  that  when  an  elephant  was 
brought  into  a  theatre,  he  faw  as  he  came  along  a  keeper  of  wild 
beafts,  fitting  in  the  market:  place,  whom  in  a  paffien,  he  find- 
i.enly  killed,  and  that  the  occafion  of  this  revenge  was,  becaule 
the  laid  keeper  about  10  years  before  had  [truck  him  with  a  ivvord 
in  that  fame  place  3  and  Acojla  writes,  that  a  ibldier  in  the 
"own  of  Cochin e  had  thrown  the  kernel  ot  a  nut  at  an  elephant, 

which 
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which  the  elephant  took  up  and  carefully  hid;  fome  days  after, 
the  elephant  feeing  the  foldier  pafs  by,  threw  it  into  his  face,  and 
made  a  great' noife,  and  went  away  leaping  and  dancing;  in  that 
lame  town  another  foldier,  meeting  an  elephant  with  his  keeper, 
would  not  give  way  to  them,  whereupon  the  keeper  complained 
to  the  elephant  of  the  affront,  who  feme  days  after  {landing  on 
the  river  Mangata,  which  runs  thro’  the  town,  and  leeing  the 
foldier  {land  idle,  ran  haftily  towards  him,  lifted  him  up  on  his 
* Probofcis ,  and  plunged  him  leveral  times  in  the  river,  after 
which  he  drew  him  out,  and  left  him  where  he  found  him. 

The  manner  of  taking  elephants  is  as  follows,  i.  They  dig 
deep  ditches,  and  cover  them  with  branches  of  trees,  &c.  which 
tho5  the  elephants  may  iometimes  perceive,  as  has  been  faid,  yet 
they  are  frequently  enfnared  therein ;  when  any  fall  in,  the  reit 
are  ready  to  throw  in  branches  of  trees,  and  fuch  other  materials 
as  they  can  get,  to  lee  if  by  any  means  they  can  rid  their  com¬ 
panion  :  Another  method  uied  by  the  king  of  ‘Pegu  is,  he  builds 
prilons  for  them  of  wooden  pillars,  at  fuch  a  diftance  from  each 
other,  as  to  luffer  a  man  to  pafs,  but  not  an  elephant;  then  he 
caules  to  be  let  loofe  into  the  woods  loihe  tame  females,  whole 
Pudenda  are  anointed  with  a  certain  oil,  for  enticing  the  male  ; 
and  taking  care  that  they  do  not  copulate,  they  drive  all  together 
towards  the  priion,  whence  they  convey  the  females  into  {tables, 
which  can  contain  no  more  than  one  at  a  time,  and  the  males, 
hot  in  puriuit,  are  caught  among  the  pillars,  and  fome  by- 
{tanders  immediately  lay  pales  of  wood  a-crois  to  hinder  their 
return;  when  rhe  elephants  perceive  the  cheat,  they  fall  into  a 
rage  and  fury,  and  groan,  even  to  the  fhedding  of  tears,  and  run 
up  and  down,  till  they  are  all  in  a  fweat;  when  the  hunters  de- 
lign  to  put  them  into  {tables,  they  let  them  lee  the  females  again, 
whom  they  lead  foremolt,  and  the  males  follow  them  to  the  in¬ 
tended  place,  which  is  lo  little,  that  it  admits  no  more  than  one 
at  a  time  ;  then  they  remove  the  female,  and  tie  the  male  by  the 
neck  to  a  frail,  till  tired  out  both  by  hunger  and  grief,  they  be¬ 
come  more  tame,  which  is  ulually  after  eight  days  falling,  and 
then  the  keeper  teaches  and  manages  them  as  he  pleales:  A 
third  method  uied  by  the  faid  king  in  taking  them  is  this,  he 
employs  a  vail  number  of  men  to  lurround  the  whole  forelt, 
where  the  elephants  haunt,  and  me  lolling  them  within  narrow 
bounds,  he  picks  and  chules  fuch  as  he  has  a  mind  to,  and  lets 
the  reit.  go:  What  Edward  Lopez  relates  is  very  remarkable, 
that  when  a  young  elephant  was  caught  in  one  of  thele  {hares, 
ithe  old  one  ran  with  violence,  to  get  it  out,  ot  which  being  dif* 
Vol.  V.  N°  8  N  n  appointed 
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appointed,  fhe  threw  inearth,  trees  and  ftoncs  in  fuch  quantity, 
that  they  filled  the  ditch,  and  rather  chofe  to  deftroy  it,  than 
let  it  fall  into  the  hands  of  the  enemy :  But  if  what  authors 
have  told  us  of  their  manner  of  taming  be  true,  it  is  a  furprmng 
proof  of  their  natural  lagacity  ;  after  they  are  taken,  they  hedge 
each  of  them  in  with  large  rafters,  till  they  be  melded  in  iuch 
narrow  bounds,  that  they  can  Icarce  have  room  to  ftand  j  then 
they  tie  their  feet  and  tufks  together  in  iuch  a  manner,  that  they 
cannot  ftir;  their  keepers  mount  them,  girt  about  with  two> 
ropes,  and  ftriking  with  their  heels  and  clubs,  threaten  to  beat 
them,  and  to  ftarve  them  till  they  die  :  but  if  they  will  be  quiet  • 
and  peaceable,  they  promile  to  be  kind  to  them,  anoint  them? 
with  oil,  and  give  them  meat  and  drink  in  abundance  j  then) 
they  take  one  of  thefe  wild  ones,  and  place  him  between  two? 
tame  ones,  and  fo  confine  him  on  both  (ides,  till  he  is  fufficiently  r 
tame :  Tavernier  tells  us,  that  he  once  law  two  wild  elephants*, 
each  of  which  had  a  tame  one  placed  on  each  fide  $  round  about; 
the  wild  elephants  flood  fix  men,  each  with  a  hall  pike  in  hiss 
hand,  and  a  lighted  torch  faftened  at  the  end  of  the  pike,  and; 
talking  to  the  elephants,  gave  them  food,  which  was  a  lmall  bot¬ 
tle  of  hay,  lbme  pieces  of  brown  fugar,  and  rice  boiled  in  water,, 
with  fome  few  corns  of  pepper  $  if  the  wild  elephants  refufed  to) 
do  as  they  were  bidden,  the  men  ^made  figns  to  the  tame  ele¬ 
phants  to  beat  them,  which  they  did,  banging  the  refraftory  one: 
with  their  trunks  on  the  head  and  fore-head,  and  if  he  offered  to> 
make  any  reliftancc,  the  others  thwart  him  on  the  other  fide,  lb? 


that  the  pcor  bealt  was  conftrained  to  learn  obedience  5  it  is  faid, 
that  theie  methods  foon  take  with  the  younger  fort,  but  for  the, 
old  ones  they  put  them  into  large  houfes,  and  treat  them  very? 
harfhly,  by  wounding  them  with  darts,  and  llarving  them  till 
they  be  half  dead,  and  then  by  gentle  methods,  and  fair  pro- 
miies  they  tame  them  5  JElianus  fays,  when  all  other  methods' 
prove  inefiedfual  with  an  old  one,  they  have  a  certain  kind  of 
mufical  inftrument,  whereon  they  play  their  own  natural  tune,  to: 
which  they  become  lo  attentive,  that  they  are  loon  taken  with  the; 
lweetneis  of  the  melody,  and  laying  afide  their  wildnefs,  begin; 
to  look  to  the  meat  that  is  offered  them  j  and  tho*  they  fhould 
take  off  their  fetters,  they  forget  their  former  rudenels,  and  fall 
to  their  food  with  greedineis  and  appetite:  That  it  is  a  very  do-t 
ale  animal  all  agree,  and  authors  tell  furprifing  ftories  of  them  \ 
Iuch  as  their  dancing  to  a  pipe,  and  keeping  time,  leaping, 
Hupping,  gathering  and  Brewing  flowers,  exercifing  fuzee  and, 
pike,  like  a  ioldier,  and  playing  a  great  many  odd  tricks  in: 

theaters*: 


Royal  Society*  283 

theaters,  and  even  writing,  and  underfianding  human  fpeech  : 
When  it  is  forrowfol,  it  hangs  the  F robofeis '  down  to  the  ground, 
and  by  the  fame  F robofeis  it  diicovers  its  joy  $  it  is  an  animal 
very  vain  glorious  and  proud,  when  finely  drefled  and  richly 
adorned. 

The  elephant  that  is  the  fubje£t  of  this  diffe&ion  was  a  fe¬ 
male,  and  died  in  1706  near  {Dundee  in  Scotland:  Mr.  Blair 
agrees  with  Frantziusy  that  an  elephant  is  Animal  vaftijfimum  5 
but  he  can  hardly  grant,  that  it  is  deformed,  fince  thofe  due  pro¬ 
portions,  laid  down  by  the  author  of  nature  are  as  well  obferved 
in  this,  as  in  any  other  animal  5  for  nothing  can  be  deformed, 
but  what  Iwerves  from  a  general  rule  5  it  has  a  large  Ihort  head  ; 
fhort  neck  5  long  nole,  or  FrobofciSy  hanging  almoft  down  to 
the  ground  5  a  back  lomewhat  protuberant  5  a  fhort  and  round 
body  5  a  long  tail  $  four  large  round  legs,  like  fo  many  columns, 
fupporting  fuch  a  vail  weight  5  and  fhort  feet,  thole  before  being 
broader  and  rounder,  and  thole  behind  longer  and  narrower,  each 
fhod  with  four  hoofs  5  a  little  narrow  mouth,  with^two  long 
tulks,  proceeding  from  the  upper  jaw,  one  on  each  fide  of  the 
Frobofcis  5  four  ftrong  grinders  in  each  jaw  5  fmall  yet  piercing 
eyes,  and  large  flat  ears. 

Plate  VI.  Fig.  20.  reprelents  the  fluffed  fkiii  of  the  elephant ; 
at  the  fore-leg  fhe  was  eight  foot  and  a  half  high  AAj  and  nine 
foot  at  the  hinder-leg  BB5  in  length  10  foot  CC;  and  the  tail 
four  foot  three  inches  long  CD 5  round  the  belly  14  foot  EE  5 
from  the  top  of  the  head  to  the  extremity  of  the  F robofeis  eight 
foot  F  F$  whereof  the  Frobofcis  made  four  foot  and  a  half  F  G  5 
from  the  forehead  even  with  the  eye,  to  the  lower  jaw,  mealur- 
ing  backwards  27  inches  H  H$  from  the  top  of  the  head  to  the 
lower  jaw,  mealuring  downwards  four  foot  and  a  half  F  I  $  the 
ear  was  almoft  fquare  in  this  fubjeft,  and  fmall  in  refpect  of 
thole  in  other  animals  }  whether  this  difference  might  not  be 
owing  to  the  lex,  Mr .felair  could  not  determine;  it  was  19 
inches  long  KK5  and  17  inches  broad  LL  $  the  eye  U  was  not 
fo  fmall  as  Dr.  Moulins  would  have  it,  who  lays,  they  were  no 
bigger  in  the  fubje6t  he  treats  ofj  than  thole  of  a  fheep  }  whereas 
in  this  fubje£I  they  were  bigger  than  thofe  of  an  ox  5  the  diftance 
between  them  meafured  a-crofs,  was  2 6  inches  $  between  the 
Anus  and  Vagina  there  were  two  foot  and  a  half}  between  the 
dugs  one  foot}  the  fore-foot,  mealuring  round  the  extremities  ' 
the  four  hoofs,  was  three  foot  10  inches  and  a  half  N  N,  whereof 
the  external  hoof,  running  obliquely  forwards,  was  five  inches  j 

the  fecond  on  the  outfide,  fquare  before,  was  five  inches,  and  fix 
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Inches  in  breadth,  i.e.  up  towards  the  fkin;  as  was  the  third  like- 
wile  fquare  before,  and  4  inches  and  f  c ;  the  internal  hoof  Was  more 
pointed,  than  the  external  ,  and  of  the  fame  length  5  the  hinder-part 
of  the  foot  was  covered  with  a  tough  thick  fkin ;  the  diameter  of  the 
fore-foot,  from  the  right  to  the  left,  was  14  inches  and  f,  and  from 
the  fore  to  the  hinder-part  16  inches  and  the  circumference  of 
the  fore-leg  at  the  upper  joint,  was  four  foot  three  inches, as  O  O; 
at  the  articulation  of  the  Carpus ,  two  foot  fix  inches  and  J-,  as  PP  * , 
the  circumference  of  the  hinder  foot  round  the  hoof,  was  three 
foot  four  inches  (TQ ;  its  diameter  from  the  hinder  to  the  fore¬ 
part,  16  inches  and  #,  and  from  the  right  to  the  left  12  inches  5 
the  breadth  of  the  outer  hoof  was  four  inches  and  f ,  as  b  ;  the 
fore-hoof  being  lemicircular,  was  three  inches  and  i,  as  the 
third  and  fourth  hoof  were  four  inches  each ;  both  the  inner  and 
outer  hoof  go  obliquely  forwards^  the  circumference  of  the  hin¬ 
der  leg,  was  two  foot  two  inches,  as  RR:  Dr.  Moulins  has  at 
large,  and  very  judicioufly  delcribed  the  Cuticula  and  Cutis  ;  he 
found  the  Cuticula  covered  all  over  with  an  odd  fort  of  Icab,  in 
leveral  places  reiembling  warts  deeply  jagged,  and  the  carnous  fi¬ 
bres  of  the  mulcles  of  beef,  when  much  boiled  and  cut  tranlverfly, 
but  of  a  dirty  tawny  colour;  thele  Icabs,  if  they  may  befo  called, 
do  both  flit  and  look  like  fliort  pieces  of  whale-bone  ;  they  ad¬ 
hered  lb  firmly  to  the  Cuticula ,  that  they  could  not  be  leparated 
therefrom,  nor  could  the  parts  of  which  they  confided  (tho’  much 
divided)  be  leparated  from  each  other,  without  tearing  the 
Cuticula ,  which  yet  was  very  tough  and  thick;  the  length  of 
thefe  fcabs  in  lome  places  exceeded  f  or  of  an  inch,  but  in  other 
places,  not  a  tenth  or  twelfth;  the  cauie  of  which  difference  the 
I)r.  takes  to  be  owing  to  the  elephants  wearing  off  lome  parts,  by 
rubbing  or  lying,  whilft  others  were  (lightly  or  not  at  all  worn  : 
The  Icabs  in  this  lubjedt  were  not  io  long  5  for  as  the  decpeft  , 
Mr.  Blair  could  find  on  the  Cuticula ,  were  not  above  a  third  of  an  1 
inch,  16  others  did  not  exceed  a  sixteenth  of  an  Inch  :  Dr.  Moulins 
lays,  that  he  could  find  but  very  few  hairs  appearing  above  this 
fcab,  but  leveral  below,  and  in  a  level  therewith  ;  the  elephant’s 
Inclination  to  itch,  and  rub  himfelf  againlt  whatever  came  in  his 
way,  kept  thole  hairs  that  were  even  with  the  outfide  of  the  Icabs, 
from  appearing  of  any  confiderable  length,  and  the  hardnefs  of 
the  lcab  did  very  much  contribute  to  their  wearing  above,  as  well 
as  to  their  preiervation  below :  In  this  fub}e£t  the  hairs  were  everv 
where  pretty  long,  lome  two  and  others  three  inches,  and  lome 
again  in  the  places  molt  expoled  to  rubbing,  as  the  Dr.  obierves, 
but  an  inch,  or  hall  an  inch,  tho’  indeed  not  io  numerous  as 

Mr,  'Blair 


Royal  Society. 

Mf.  Blair  found  them,  and  there  are  paffages  for  them  thro’  the 
Cuticula ;  Mr.  Blair  does  not  know  what  the  Dr.  meaps,  when 
he  didinguilhes  between  thole  found  in  the  Cutis,  and  thole  in 
the  Cuticula,  fince  he  was  convinced,  that  all  arife  from  the 
Cutis,  and  penetrate  the  Cuticula  ;  they  are  indeed  black,  and 
leveral  of  them  differ  and  thicker,  than  the  bridles'  in  a  hog. 

Some  take  the  Cuticula  to  be  no  other  than  a  certain  trull, 
formed  of  feveral  mucilaginous  particles,  covering  the  Cutis,  &c, 
in  the  Uterus,  which  after  the  Foetus  is  come  to  maturity,  are 
jcondenfed  and  formed  into  a  fkin,  luch  as  we  oblerve  mucilages 
and  poultices  have,  when  after  boiling  they  are  expofed  to  the 
air  ;  others  fuppole  that  the  Cuticula,  as  well  as  Cutis,  confids  of 
a  Congeries  of  membranous  fibres,  intermixed  with  a  great  many 
capillaries,  and  endued  with  pores  for  perfpiration;  and  lame 
anatomids  affert,  that  they  have  injefled  thele  cutaneous  veffels  in 
the  Cuticula  of  a  Foetus,  as  well  as  in  the  Cutis ;  tho5  when  the 
animal  is  more  adult,  thele  capillaries  elcape  not  only  the  view 
of  the  naked,  but  even  armed  eye;  that  this  has  been  the  firuc- 
ture  of  the  Cuticula  in  this  animal,  is  moll  plain  and  obvious  5 
for,  tho’  Mr.  Blair  could  not  determine  its  thicknefs,  as  Dr.  Mou- 
lins  might  have  done  in  a  recent  fubjefl ;  yet  now  it  was  dry, 
leemed  to  be  of  the  thicknefs,  or  rather  thicker  than  commons 
vellum,  with  its  inner  furface  excavated  or  pitted,  in  the  manner 
of  a  thimble,  or  honey-comb  5  among!!  the  interlaces  of  thele 
excavations,  the  ramifications,  and  divarications  of  the  blood- 
velfels  were  obvious;  at  every  two  lines,  or  fixth  of  an  inch  dis¬ 
tance.,  for  the  molt  part  might  be  obferved  protuberances,  confid¬ 
ing  of  five,  fix,  or  ieven  columns,  joining  and  forming  a  pyramid, 
,or  cone,  in  whole  vertex  is  the  pore  or  ‘DuCtus,  mentioned  by  Dr, 
Jiloulins,  thro’ which  the  hairs  pafs;  and  they  are  no  other  than 
the  interlaces  of  the  Favi ,  or  depreflions  arifing  in  the  Cuticula 
and  impacted  in  the  Cutis,  for  the  better  reception  of  the  hair* 
and  it  is  probable,  that  all  the  hairs  are  covered  over  with  thin 
membranes,  as  Dr.  Moulins  obferves,  from  the  extremity  of  their 
roots  to  the  Cuticula ;  becaule  upon  pulling  out  leveral  of  them, 
Mr.  Blair  obferved  them  included  within  their  proper  Jnvolucra, 
and  he  doubts  not  but  all  the  red  were  fo  too,  befides  the  common 
Involucrum,  which  is  contiguous  to,  and  continuous  with  the 
Cuticula  ;  the  hairs  are  looler,  and  the  pores  more  patent  and 
obvious  in  the  Cuticula  when  dried,  than  he  fuppoles  they  were 
when  recent;  but  whether  thefe  pores  were  likewile  defigned  for 
peripiration,  or  only  to  contain  and  convey  the  hairs  planted  in 
the  Cut  is  x  through  the  Cutifula ,  Mr.  Blair  cc\ild  not  determine; 
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To  the  outfit  of  the  Cuticula  adhered  the  fcabs,  which  UtMair 
fakes  to  be  a  fupervenient  diftemper,  incident  to  this  animalj, 
when  out  of  its  native  climate)  and  occalioned  by  the  conltn^iion 
of  the  pores  by  cold,  rather  than  any  ways  natural  thereto  5  and 
with  thisthe  accounts  of  all  authors  agree,  who  tell  us,  that  there 
are  two  kinds  of  elephants,  the  one  of  a  darker  colour,  and  the 
other  dufkifh  and  fad  5  both  having  their  flans  of  a  very  fmooth: 
and  poiiflied  furface  5  wherefore  the  keepers  of  this  elephant,:, 
called  it  the  white  elephant,  in  oppofition  to  the  black  ones  5  butt 
after  they  are  affe&ed  with  the  lcab,  this  diftin&ion  of  colours? 
is  not  obierved :  Authors  tell  us,  that  the  firft  thing  they  do,, 
when  they  begin  to  tame  them,  is  to  anoint  them  with  oil,  where¬ 
by  they  keep  their  Ikin  fmooth,  foft:  and  flexible,  and  relax  theirr 
pores  in  fuch  a  manner,  that  whatever  grofs  particles  may  fly  offi 
from  their  blood,  whole  conftitution  is  perhaps  worfc,  by  the  alte¬ 
ration  of  diet,  and  the  hardlhips  they  undergo  at  taming,  mayy 
not  flick  to  the  Ikin,  but  be  freely  evaporated  5  and  Mr.  Blair 
was  credibly  informed,  by  fuch  as  lived  long  in  the  Indies ,  that? 
they  take  as  much  care  to  keep  the  Ikins  of  the  elephants  fmooth 
and  clear,  as  we  do  our  finehorles;  thele  fcabs  feem  to  Mr.  Blair? 
to  arile  from  the  grolsnels  and  vilcidity  of  the  blood,  whole  par¬ 
ticles,  becaufe  the  pores  are  obftrufled  by  a  cold  too  exceflive  forr 
their  bodies,  do  not  lo  ealily  fly  0IF5  but  after  they  have  pafledl 
the  Cutieula,  go  no  farther  than  its  furface,  and  becaufe  of  the: 
vilcidity  of  their  texture,  cleave  to  each  other,  and  are  accumu¬ 
lated  in  fuch  a  manner,  as  to  appear  like  a  lcab,  which  by  the*; 
evaporation  of  the  more  humid  particles,  harden  by  degrees,  and! 
by  the  heat  of  the  fun  are  cracked,  rent  and  divided :  That  the? 
coldnefs  of  the  weather  will  occafton  grofs  and  vifcous  blood  $  no 
one  that  is  acquainted  with  the  diftempers  in  thele  northern  coun¬ 
tries,  will  readily  deny,  nor  that  moll  of  thele  diftempers  proceeds 
from  obftmdions  of  the  capillaries  and  pores  5  and  that  this; 
may  be  the  caufe  of  thele  fcabs,  appears  from  the  following  par¬ 
ticular,  viz.  whatever  pieces  of  the  Cuticulay  Mr.  Blair  obierved 
where  the  feales  were  thin,  there  the  Favi ,  or  depreflions  were? 
^arge,  snd  conlpicuous^  but  where  they  were  thick,  there  the 
Favi Were  Very  Imall,  and  almoft  imperceptible,  which  plainly 
implies,  that  wherever  thele  particles  perfpire  freely,  few  adhere: 
to  the  furface  of  the  Ikin  $  but  when  their  force  is  checked  by  the? 
flraitneis  of  the  pores,  they  cannot  remove  any  farther,  but  adhere 
to,  and  augment  the  bulk  of  the  lcab  5  thele  fcabs  are  divided  from 
each  other  $  by  leveral  Rim# ,  or  rents,  which  may  be  occalioned, 
either  by  the  heat  of  the  fun,  or  by  the  different  politico  the? 
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fkin  is  put  into,  by  the  feveral  motions  of  the  body  3  hence  it  is, 
that  where  the  fkin  is  moft  wrinkled,  thefe  Rim&  are  molt  fre¬ 
quent  :  It  may  be  faid,  that  this  realbning  feems  to  contradfel 
what  Dr.  Moulins  has  aflerted,  viz,*  that  this  animal  has  a  very 
fubtile  blood,  copiopily  replenifhed  with  a  penetrating,  urinous 
ialt  3  which  he  proves  from  the  vivacity  of  the  lpecies,  from  the 
urinous  effluvia  that  aflfeft  the  noftrils,  and  from  the  fmarting  of 
the  finger  by  the  blood,  after  being  cut  5  as  to  the  firft,  that  it  is 
a  very  vivaceous  and  fpirituous  animal,  appears  both  from  the 
foregoing  relation,  and  the  account  of  authors  3  but  that  does  not 
hinder,  but  its  blood  might  be  incraflated  by  cold,  and  bad  diet, 
and  thefe  feabs  proceed  from  this  grols  blood  5  as  to  the  fecond. 
Dr.  Moulins  might  have  been  fenfible  of  a  plentiful  urinous  lak 
in  his  fubje£l,  yet  it  does  not  follow  that  it  ihould  be  fo  in  all, 
and  Mr.  Blair  was  apt  to  believe  this  was  an  extraordinary  cafe  5 
for  as  that  poor  animal  was  burnt  alive,  fo  it  mull  have  had  the 
conftitution  of  the  blood  altered,  and  made  quite  different  from 
what  it  was  3  and  it  is  probable,  that  it  was  in  fuch  places,  as 
were  moft  aflfedled  with  the  burning,  that  the  Dr.  felt  this  urinous 
fmell ,  and  the  fmarting  of  his  finger  3  whereas  Mr.  Blair  oblerv’d, 
that  the  blood  of  this  fubjeft  was  ftyptic  and  aftr?ngent3  lo  that 
when  his  hands  were  imbrued  therein,  he  could  fcarcely  bend  a 
finger,  and  the  fame  effect  he  alfo  perceived  at  the  difie<5Hn,g  of 
fillies,  whofe  blood  all  acknowledge  to  be  vilcous :  But  it  may 
be  obje£led,  that  this  fubjecl  dying  morbid,  and  of  a  langui/hing 
diftemper,  the  blood  of  the  one  might  be  grols  and  vilcous,  and 
yet  that  of  the  other  fpirituous,  and  fubtile :  Mr.  Blair  owns  he 
would  be  ready  to  acknowledge  the  validity  of  the  obje&ion,  if 
he  did  not  underftand,  that  both  were  afte&ed  with  the  lame 
feab,  and  the  other  more  lb  than  this. 

Dr.  Moulins  obferved,  that  the  inner  furface  of  the  Cutis  was 
furnilhed  with  a  great  many  glands  3  when  cut  through,  at  leaft, 
as  far  as  the  roots  of  the  hair  went,  it  was  like  the  horny  or  cal¬ 
lous  part  of  brawn,  and  its  external  furface  had  a  great  many 
Papilla :  Mr.  Blair  had  no  opportunity  to  obferve  any  of  thefej 
but  he  was  apt  to  think  it  was  lo  3  and  firft,  as  to  the  Papillce^  it 
was  faid  above,  that  the  Cuticula  was  endued  with  a  valt  many 
Favi ,  or  depreffions,  wherein  he  doubts  not,  but  thefe  fPapill^ 
were  received,  tho*  the  furface  of  the  Cutis ,  when  dried,  was 
fmooth,  and  where  the  Fapillce  feemed  formerly  to  have  been, 
there  were  rather  depreffions  than  protuberances  3  which  ihews, 
that  there  was  lbme  kind  of  liquor  contained  in  thefe  fPapill 
or  veffiels,  which  on  the  drying  of  the  ikin,  evaporated  5  and 
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therefore  he  fuppofes,  this  brawny  part  of  the  cutis  to  be  a 
congeries  of  excretory  clu&s  running  in  .a  parallel  line  from 
theie  glands  to  the  veffels,  and  conveying  the  liquor  to  be 
contained  therein,  till  it  be  evaporated  by  perforation 5  and; 
theie  veffels  ieem  to  have  been  both  io  large  and  numerous 
In  this  animal,  as  to  make  up  at  lead  two  parts  of  the  inner 
lurface  of  the  cuticula,  the  blood-veffels,  and  depreffions  to- 
gethef,  fcarcely  making  np  a  third  part  5  they  aJfo  ieem  to 
be  half  lodged  in  the  cutis ,  and  half  in  the  cuticula ;  tor  lm 
feme  places^  of  the  cutis,  he  obfetved  the  depreffions  as  nu- 
merous,  and  ieemingly  parallel  to  thoie  in  the  cuticula  j  and 
that  notwithftanding  the  mentbranuU,  wherein  the  humour  was  \ 
included,  being  dried  and  collapied,  might  take  up  ibme  Ipace 
in  the  depreffion  of  the  cutis  :  By  this  account  both  of  the  cuti¬ 
cula  and  cutis ,  Mr.  ‘BlaiT  queries  1 .  How  the  one  fhould  io 
firmly  adhere  to  the  other,  when  there  ieeros  to  be  no  communis 
cation  between  them  by  fibres  ?  As  appears  by  their  cafy  iepara- 
tion,  both  by  fife  and  water.  2.  How  confiderable  the  peripira-* 
tion  may  be  ?  As  to  the  firit,  fince  the  cutis  and  cuticula  are  two 
Hiftincfc  membranes,  their  cohefion  ieems  to  be  mutual  ,  firit 
theie  pyramids,  which  receive  the  hairs,  are  impacted  into  the 
cutis ,  and  cloiely  fu r round  their  roots  y  and  then  theie  cI)dpill<£ 
are  impaled  into  the  cuticula ,  which  as  long  as  they  are  dii- 
tended  with  the  humour  fit  tor  perfpiration,  will  not  readily 
quit  the  depreffions  in  the  cuticula ,  unlefs  the  humour  be  iud- 
denly  evaporated  by  fire,  or  the  fides  of  theie  depreffions,  or 
Cellulite  be  relaxed  by  water*  and  there  may  be  a  certain  viico- 
fity,  which  covers  the  iurface  of  both,  like  ib  much  glue,  which  1 
either  the  fire  may  dry  up  too  much,  or  the  water  dilate  5  ib  that: 
the  one  may  be  loon  feparated  from  the  other,  and  the  hairs  be 
either  pulled  from  their  places,  or  quit  their  common  IhvoIu -4 
crum:  As  to  the  fecond  query,  viz.  the  perfpiration  y  Dr.  Mou~  l 
Uni  lays,  that  the  pores  mult  be  both  numerous,  and  large  tor 
perfpiration  5  efpecially  if  we  confider  Sanffiorius's  ftatical  obler- 
•vations  of  a  man’s  inicnfibly  perfpiring  in  a  winter’s  day  50 
ounces  and  upwards,  which  is  fomething  more  than  of  an  or-* 
dinary  man’s  weight,  fuppofing  him  to  be  170/.  and  at  this s 
rate,  we  muft  l'uppoie,  the  perlpiration  of  an  elephant  to  be; 
vaftly  greater  5  but  as  he  lays,  it  is  probable,  the  icabs  mightc 
hinder  it  from  bearing  proportion  to  that  of  a  man:  So  that 
whatever  the  elephant  might  have  perfpired  in  a  healthy  ftate, 
we  may  realonably  fuppoie  it  to  be  much  lei's,  when  affected  with 
this  diieaie,  which  may  be  another  argument  for  the  grofsnds,, 

and 
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and  vifcidity  of  the  blood  in  this  fubjefl :  Mr.  Blair  could  not 
determine  any  thing  about  the  thicknels  of  the  fkin,  while  re¬ 
cent,  but  as  it  was  dry,  it  appeared  by  an  incifion  made  upon 
©tie  of  the  hips,  not  to  be  £  of  an  inch,  and  of  a  iubftance  not 
unlike  Engltjh-bend ,  or  fole-leather:  He  had  no  opportunity  of 
oblerving,  whether  there  were  any  cutaneous  veflels,  but  he 
doubts  not  but  that  there  were,  and  that  very  numerous,  i.  From 
the  many  glands  diiperled  all  over  its  inner  lurface,  which  muff 
have  blood-veflels  inferted  into  them,  and  2.  From  the  many  ra¬ 
mifications  dilperied  in  the  cuticula ,  proportionable  to  which* 
it  is  probable,  they  were  likewife  in  the  cutis :  Mr.  Blair  can 
lay  nothing  about  the  Panniculus  carnofus ,  nor  is  he  fully  fatis- 
ded  with  what  is  related  by  Dr.  Moulins ,  viz*  That  this  animal 
kills  the  flies,  by  luddenly  wrinkling  or  contracting  the  fkin  on 
that  fide,  which  is  attacked  by  them  5  fo  that  the  cracks  or  rents 
are  forced  dole  together,  and  the  flies  crufhed  5  for  it  is  hard  to 
conceive,  how  fueh  a  large  animal  ihould,  all  on  a  ludden,  be  lo 
nimble  $  Mr.  Blair  rather  thinks,  that  the  Probofcis  from  before* 
and  the  tail  from  behind,  fupply  the  want  of  the  Panniculus 
carnofus  $  for  if  we  confider  the  length  of  each,  we  fhall  find 
that  they  come  near  to  meet  about  the  middle  5  for  the  body  of 
this  iubjeft  being  10  foot  in  length,  the  Probofcis  and  tail  make 
up  between  them,  near  nine  foot  of  it  $  and  the  air,  by  the  force 
©t  their  motion,  is  lufficient  to  drive  away  the  flics,  even  when 
out  of  their  reach :  As  to  the  fat,  whether  the  want  of  it  might 
foe  owing  to  the  exceeding  leannefs  of  this  fubjeCl,  or  whether 
it  be  common  for  elephants  to  have  but  little  thereof^Mr.  Blair 
does  not  know «  but  he  could  not  have  thought,  that  there  had 
been  lo  little  fat  in  any  animal,  as  in  this  $  for  befides  that  there 
was  neither  a  Membrana  adipofa*  nor  Omentum  to  be  feen,  there 
was  not  the  leaft  fat,  either  among  the  interftices  of  the  mulcles, 
or  about  the  kidneys,  nor  round  the  Anus  and  Vagina^  where  it 
is  ulually  found  5  and  what  was  more,  when  he  had  ipent  near  a 
whole  day  in  boiling  the  bones  in  a  dyer’s  copper,  without  chang¬ 
ing  the  water,  only  that  he  iuppiied  what  was  evaporated,  there 
was  not  fo  much  as  a  drop  of  oil  Vo  be  keen  f'wimrning  upon  the 
liquor:  Dr.  Moulins  takes  notice  of  a  very  flrong  nervous  mem¬ 
brane,  which  deicended  obliquely  from  the  Spina  dorfi  to  the 
Sternum ,  and  Lineaalba,  this  membrane,  he  oblerves,  was  very 
tough,  and  near  as  hard  to  be  cut,  as  whalebone  of  the  fame 
thicknels  5  all  along  the  back  it  was  about  ■§  of  an  inch,  but  the 
nearef  the  extremity,  he  found  it  the  thinner  $  this  membrane 
leeiTufd  to  terminate  in  the  Lined  alba9  as  tjie  tendons  of  the 
Ydn.  V.  8  O  o  mulcles 


29o  MEMO  I  R  S  of  the 

mufcles  of  the  Abdomen  ufu&lly  do;  its  nervous  fibres  were 
very  diftinguifhable,  and  might  eafily  be  feparated  throughout 
their  whole  length  5  this  doubtlefs,  was  defigned  to  ftrengthen 
the  animal,  and  poffibly  to  prevent  the  weight  of  the  Vifeera 
contained  in  the  Jbdomen  from  diftending  the  ‘Peritoneum,  and 
adjoining  muicles,  fo  as  to  make  them  hang  lower  than  was  con¬ 
venient  ♦  a  like  piece  Gf  mechanifm  Mr.  Blair  oblerved  in  dif¬ 
fering  a  porpoife;  After  the  fkin  was  entirely  removed,  Mr. 
Blair  applied?  himfelf  particularly  to  the  mufcles  of  the  Pro - 
frofeis  3  wherefore  the  body  being  lupine,  he  firfl  confidered  the 
neck,  and  the  upper  and  fore-part  of  the  Sternum ,  where  he  ob- 
ferved  two  pair  of  muicles  to  arife  fharp  and  flefhyy  whereof 
two  in  the  middle,  from  a  fmall  origin,  were  extended  into  large 
mufcles,  running  (freight  forwards,  and  diftinguifhed  from  each 
other  by  a  white  line,  till  they  reached  the  point  of  the  lower 
jaw,  their  other  fide  running  obliquely  outwards,  till  they  came 
over  againil  the  articulation  of  the  lower  jaw  with  the  upper  5 
from  tnence  running  on  the  lower  part  of  the  lower  jaw,  they  re¬ 
turned  to  the  aforelaid  point,  in  fhape  not  unlike  the  Cucullaris 
in  human  fubjeffs,  with  their  fibres  running  obliquely  forwards, 
from  this  middle  line  towards  their  external  part  5  this  pair  ferved 
to  draw  back  the  lower  jaw,  and  like  the  Platyfma  myoides ,  co¬ 
vered  all  its  other  mufcles,  with  thofe  of  the  Larynx ,  tongue, 
and  Pharynx  5  on  the  outfide  of  this  pair  arole  two  other  mui¬ 
cles,  fmall  at  their  beginning,  and  in  their  progrefs  palling  in 
betwixt  the  Os  Zygomaticum ,  and  fcull,  adhering  to  the  Muf cu¬ 
ius  temporalis ,  and  afcending,  they  run  up  below  the  Meatus 
audit  or half  way  betwixt  the  01  bit  of  the  eye,  and  top  of 
the  head,  where  becoming  very  thick  and  round,  it  pafled  over 
a  fharp  angle  of  the  fcull,  towards  the  fore-head  $  whence  de¬ 
fending  from  above  the  eye,  it  came,  and  together  with  its 
partner  filled  up  that  hollow  in  the  Os  palati  k  PI.  VII.  Fig.  2, 
and  coming  (till  lower,  it  formed  the  back  part  of  the  Probofcis , 
afterwards  the  body,  being  turned  over,  Mr.  Blair  had  an  oppor¬ 
tunity  of  feeing  the  tax-wax,  mentioned  by  Dr.  Moulins ,  which 
anies  from  a  Spina  in  the  back  part  of  the  fcull  c  Plate  VIII. 
whence  running  backwards  along  the  fides  of  the  feven 
ertebre  of  the  neck,  it  terminated  betwixt  the  fixth  and  fe- 
venth  Vertebra  of  the  back,  becoming  (bill  thinner  in  its  pro- 
gies*  it  was  about  fix  inches  broad,  pretty  thick,  and  defeended 
o  iquely  from  the  top  of  the  Spine  vertebrarum  to  above  the 
n  s,  and  covered  all  the  mufcles,  which  arife  from  the  neck, 
m)d  iupport  the  head,  shifting  them,  a*s  Dr.  Moulins  rightly 
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obferves ;  becaufe  the  heads  of  quadrupeds,  cfpechlly  of  this 
animal,  being  more  pendent,  have  more  need  of  fupporters,  than 
a  man’s  head,  where  this  contrivance  is  wanting :  Dr.  Moulins 
tells  us,  that  it  was  placed  edgeways  j  which  Mr.  Blair  fuppofes, 
may  be  owing  to  the  fpines  of  the  four  firft  Vertebra  of  the 
back,  which  are  four  inches  broad 5  whence  the  tax-wax,  running 
forwards  (where  the  Ipines  are  narrow,  or  where  there  are  no 
Ipines  at  all,  as  in  the  three  firft  Vertebra  of  the  neck)  in  a 
ftreight  line  to  the  fcull,  the  lpace  below  it  for  the  mufcles  to 
move  in  mult  be  the  fame  at  the  neck,  as  at  the  Spine,  where 
the  Epiphyfis  keep  their  fuperior  fides,  at  fuch  a  diftance$ 
above  this  tax-wax  in  the  neck,  arile  two  mulcles  thinner  and 
narrower  at  firft,  but  thicker  and  broader,  as  they  tend  to  the 
fcull ,  where  they  firmly  adhere  to  the  fides  of  a  large  Sirius  in  its 
back  part  b  PI. VIII.  Fig- 1,  whence  afcending,  and  being  lodged 
an  the  depreflion  upon  the  top  of  the  head,  and  betwixt  the  emi- 
nencies  d d  PI. VII,  Fig. 2,  they  defcend,  till  they  come  over  againft 
the  hole  for  the  root  of  the  trunk  and  become  thicker  and 
round,  in  their  whole  defcent  form  the  fore-part  of  the  trunk,  with 
the  extremity  :  Thus  then  the  Frobofcis  is  compoled  of  two  pair 
of  mulcles  5  one  of  which  forms  its  back  part,  which  ariles 
from  the  Sternum ,  and  pafles  with  ftreight  fibres  below  the  Os 
zygomaticumy  and  from  thence  forwards,  till  it  forms  the  body 
of  the  trunk  itfelf  5  the  other  pair,  which  arifes  from  the  neck, 
pafles  over  the  head,  and  defending  forms  its  fore-part  5  the 
fibres  of  this  mulcle  defcend  in  a  ftreight  line,  till  they  form  the 
body  of  the  trunk,  and  then  there  begins  a  ftrong  tendinous  in- 
terftice,  by  which  they  are  leparated,  on  each  fide,  from  their 
co-partners  $  whence,  their  fibres  defcend  obliquely  to  another 
ftrong  interfticer  by  which  they  are  leparated  on  each  fide  from 
their  antagonifts  5  where  the  lame  oblique  courfe  of  fibres  is  again 
to  be  obferved,  that  is,  the  Erebiores  of  the  ‘Probofcis  (for  lb  we 
may  call  thole,  which  form  the  fore-part  thereof)  gg  PI.  VIII, 
Fig.  22,  unite  in  a  tendinous  interftice  from  whence  the  fibres 
on  each  fide  delcend  obliquely  5  lo  likewife  the  Retrabiores  of 
the  ‘ VrebofciSy  for  lb  we  may  call  thole,  which  form  the  back 
part  thereof  have  their  tendinous  interftices,  running  down 
along  the  middle  of  its  back  part  5  from  whence,  the  fibres  de¬ 
fend  obliquely,  forming  on  each  fide  an  angle  almoft  of  a  bDe* 
mirhombus  in  another  longitudinal  tendinous  interftice,  whereby 
the  fibres  of  the  antagonift  mulcles  are  conjoined  5  thus  we  lee  a 
lurprifing  contexture  of  four  mulcles,  contrived  in  fuch  a  manner, 
as  to  perform  all  kinds  of  motion  5  for  as  either  in  the  Femur ,  or 
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Humerus ,  there  proceeds  a  circular  motion,  from  flexion,  exten¬ 
sion,  addudion,  and  abdudion  ,  fo  here,  when  the  Elevator  and 
tDepreffor ,  or  ‘DetraBor  aft  together  on  cither  fide,  then  there 
is  a  lateral  motion  5  and  when  the  congener  Elevator es  and  Re- 
tra&orei  ad,  then  there  is  either  an  elevation  or  depreffion  pro¬ 
duced,  and  from  thele  two,  with  lateral  motions  on  both  tides, 
performed  faccediveiy,  there  proceeds  a  circular  motion  $  but 
this  is  not  all,  for  any  part  of  the  trunk,  either  root,  or  extre¬ 
mity,  or  both  at  once,  may  he  bent  either  upwards  or  downwards, 
and  this  Mr  .Blair  lpppoles  to  be  performed  in  this  manners 
Thele  fibres,  thus  obliquely  iituated,  are  divided  into  feveral 
fafciculi ,  leparated  by  feveral  tendinous  interfedions,  and  at  the 
beginning  ot  each  interfedion,  there  is  a  confiderable  branch  of 
a  nerve  inferted  from  the  Rortio  dura ,  by  which,  one,  two,  or 
more  of  thele fafciculi  may  be  put  in  motion,  without  any  other 
part  of  the  Rrobofcis  being  concerned :  Dr.  Moulins  calls  the 
Rrobofcis ,  a  prolonged  nofe ,  both  from  its  fituation,  and  ufe  in 
Imelling  and  breathing  $  and  Mr.  Blair  thinks  he  may  with  good 
reafon  make  an  analogy  betwixt  it,  and  the  tongue  •  for  befides 
that  there  is  a  great  affinity  betwixt  the  fmell  and  the  tafte,  fince 
what  is  unplealing  to  the  nole,  cannot  but  nauleate  the  tongue  and 
palate,  inicrnuch,  that  the  nole  may  be  called  a  tajler  to  the 
fade  5  they  likewile  agree  in  this  animal,  becaule  of  thediverfity 
of  motions  in  both,  and  the  few  mulcles  that  perform  them  5  as 
it  is  thus  elegantly  defcribed  by  ‘Bellini  b  this  Rrobofcis  or 
tongue  is  extended  and  contraded,  dilated,  and  exerted,  railed,, 
and  oepiefieo,  and  bent  $  lometimes  it  forms  itlelf  into  a  concave, 
and  anon  into  a  convex,  it  is  lometimes  doubled,  and  again  ex¬ 
panded,  and  at  other  times  it  vibrates :  And  Schott Mirab ♦ 
Jintmah  te>  reft.  lib.  b.  gives  a  brief  delcription  of  its  motion  $ 
he  turns  it  round  every  way,  and  that  with  the  greateil  quick-  .t 
pels ;  by  it  he  takes  in  his  meat  and  drink,  and  conveys  them  i 
into  his  mouth,  hence  it  is  called  mantis  nafuta :  he  ereds  and 
offers  .is  Rrobofcis  to  his  rider  for  him  to  mount j  with  it  he  le¬ 
vels  trees,  and  wnen  he  plunges  it  in  water  he  holds  it  ered,  and 
by  it  he  refpires :  And  farther,  as  the  Geneogkffi  exert  the 
ongue,  y  tngthemng  their  fibres  from  the  fore  and  inner  part 
ft*  6  ,ower  'Whence  they  arife  to  the  root  of  the  tongue, 
where  they  are  inferted  5  fo  the  Levator  es  of  the  Rrobofcis  do  in 

t0Oj  ^  lengthening  their  fibres  from  the 
pL!®3Lthe  r0?  of.,thc  "ead  t0  the  root  of  the  trunk  ; 


_  «.u  I,  n  w  me  root  or  tne  rrunx  ; 

rhotinnc  nf  &  r^Bores^ of  the  Rrobofcis  may  very  well  perform  the 
motions  of  pulling  it  in,  analogous  tp  the  fo  the  two 
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sntagonift  mufcles  on  either  fide  may  pull  it  to  the  oppofite  fide> 
that  it  may  perform  the  aftions  of  the  CeratogloJJi>  while  the  con¬ 
gener  Retraffores  may  put  it  to  the  fame  fide  where  they  aft  $ 
when  Mr,  'Blair  fays,  that  the  fibres  from  the  fore  and  hinder 
part  defeend  obliquely  front  .the  tendinous  infertions  at  the  mid¬ 
dle  to  thofe  at  the  fide,  he  doe$  not  mean,  that  they  run  fimply  lb, 
but  that  the  fibres  of  each  mufcle  are  difpofed  into  different 
Strata  or  layers,  and  that  thefe  Strata  interleft  each  other,  like 
lozenges,  or  as  we  fee  the  fibres  in  the  oblique  afcending  mufcle 
interleft  thole  in  the  oblique  defending  muicle  of  the  Abdomen^ 
and  lo  on  5  that  is  whereas,  one  ieries  of  fibres  feems  to  defoend 
obliquely,  the  next  underneath  that  afeend  again,  and  lb  con¬ 
tinues,  throughout  the  whole  thicknefs  of  each  mufcle :  As  to 
the  circular  fibres  mentioned  by  Dr.  Moulin s  5  Mr.  Biair  did  not 
oblerve  any,  neither  does  he  think  them  necefiary  for  pulling  up 
the  trunk,  or  Ihortening  it  5  for  the  great  diftance  between  the 
origin  of  thefe  mufcles,  and  their  inlertion  at  the  extremity  of 
the  trunk,  the  longitudinal  pofition  of  their  fibres,  till  they 
come  to  form  a  part  thereof,  and  the  fpace  they  have  to  aft  in, 
and  l'well  their  bellies,  and  their  oblique  infertion  into  thefe  ten¬ 
dinous  lines,  may  be  looked  upon,  as  fufficient  to  perform  this 
motion ;  and  it  is  obler  vable,  that  for  this  purpole,  the  ikin  is  di¬ 
vided  into  leveral  Plic#,  or  links,  as  we  fee  in  a  worm,  when 
fhe  contrafts  hefelf  j  thus  Mr.  Blair  fuppoles,  that  the  fafekuli 
may  at  their  origin  begin  to  be  very  much  contrafted,  then  the 
fafciculi  next  to  them,  and  lo  on,  till  they  come  to  the  root  of 
the  trunk ;  by  which  luccdlive  contraftions,  the  bellies  of  all 
the  mulcles  begin  to  fwell,  and  lb  their  fibres  are  Ihortened  5 
and  there  needs  no  more  for  extending  the  Probofcis.,  thus  con¬ 
trafted  than  that  the  fibres  refile  to  their  former  pofition, 
which  may  be  done  with  the  fame  fwiftnels,  as  a  bow  does  by 
its  elafticity,  when  it  is  Jfhot  off:  Theie  mulcles  furround 
two  large  cavities,  about  the  middle  of  the  Probofcis ,  two 
inches  in  diameter  fom  the  right  to  the  left,  and  each  three 
inches  from  the  up^^rto  the  lower  part  5  for  as  they  proceed  from 
the  lcull,  they  are  very  wide,  according  to  the  capacity  of  the 
hole,  in  the  fore-part  of  the  fcull,  whence  the  Probofcis  pro¬ 
ceeds  3  they  are  divided  by  a  Itrong  cartilaginous  Septum>  which 
runs  ftrait  from  the  fore  to  the  hinder-part,  along  the  middle  ot 
the  Probofcis  $  and  into  this  Septum  the  mulcles,  fituated  in  the 
fore  and  back  part,  are  inlerted  $  thefe  holes  are  cartilaginous 
and  fpread  all  over  with  leveral  nerves,  and  furnilhed  with  a 
great  many  glands,  for  leparating  a  certain  Mucus ,  wherewith 
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the  inner  furface  is  always  lubricated,  to  keep  it  moift,  and  pre- 
forve  it  from  the  injuries  of  the  air  in  breathing  ;  thefe  two  cavi¬ 
ties  are  of  great  ufo,  for  they  draw  up  and  contain  as  much  water 
as  ferves  the  animal  at  a  time,  which  it  afterwards  empties 
into  the  mouth,  as  it  were  from  a  tunnel  ;  they  like  wile  lerve  for 
breathing,  fuelling,  and  uttering  the  voice  ;  the  ‘Probofcis  is  not 
equally  large,  but  from  38  inches  in  circumference  at  its  origin, 
it  becomes  gradually  lmaller,  till  it  be  no  more  than  20  inches  at 
the  middle,  and  1 1  inches  at  the  extremity  5  it  has  a  hollow  car¬ 
tilage,  where  thefo  paflages  terminate;  round  this  is  a  cartilagi¬ 
nous  margin,  which  extends  itieif  an  inch  and  a  half  before,  and 
terminates  in  a  point ;  and  it  has  a  hollow,  as  it  were,  behind, 
wherein  this  point  fixes  itfolf  and  lays  hold  of  any  thing,  like  a 
thumb  betwixt  Wo  fingers;  this  cartilage  is  very  ftrong,  and  by 
it  the  elephant  can  take  up  any  great  weight :  In  foarching  for  the 
origin  of  the  ^Probofiis^  and  how  it  proceeded  from  the  head, 
Mr.  "Blair  feparated  the  Lev  at  ores,  ‘Probofcidis ,  below  which  he 
obierved  four  confiderable  blood-veflels,  a  vein,  and  an  artery 
from  each  fide,  lying  upon  and  defcending  in  a  ftrait  line  over 
the  above-mentioned  cartilages,  and  fpreading  their  branches 
every  way  throughout  the  lubftance  of  the  mufoles,  with  two 
^arge  nerves  accompanying  them ;  about  their  origin,  which  he 
md  not  time  to  trace,  Mr.  Blair  offers  the  following  probable 
conjectures,  viz .  the  external  carotid  artery,  which  furniihes 
bvood  to  the  mufoles  of  the  face,  and  lower-jaw,  has  already  un¬ 
dergone  lo  many  divifions  and  fubdivifions,  in  the  vaft  mafs  of 
.arge  mulcles  in  this  animal,  that  it  is  not  probable,  there  fhonld 
Itui  remain  a  branch  fo  large,  and  which  ihould  have  fo  ftrait  a 
cork  e}  as  to  helhus  dillributed  in  this  part;  and  the  capillaries 
ot  the  external  jugular,  are  ufually  difperfod  in  fuch  a  manner, 
roughout  the  extreme  parts,  whence  it  receives  the  blood,  that  1 
it  is  not  to  be  fuppoled,  they  Ihould  lb  loon  form  fuch  confidera-  1 
f  e  Drranche'»  and  thefe  again  unite  into  one  trunk,  at  fuch  a  dif- 
ttnce  from  the  balls  of  the  fcull,  where  the  two  jugulars  are  con- 
,0  nei  ,  atiu  befides  the  fituation  oi  the  carotid  artery,  and  jugular 
vein  is  fo  low,  and  thole  branches  Mr.  Blair  obierved  faulted  fo 
'  P ‘  ’  t  at  e  could  Icarcly  think,  tire  one  proceeded  from  the 
,  r  ’  iji  r^raain.s  tnen  t0  enquire  from  whence  they  arife :  It  is 
,  f  115  fubjetls  and  in  quadrupeds,  that  there 

i  J  A^low  the  °!?“  fl?e  W  in  the  bone  of  the  upper- 
which  the  fupenor  Dranch  of  the  fecond  divifion  of 
j  *^ait  0  f,erv,e®  Pa^ts>  in  its  progreis  furrounding  a  vein 
■  dn  artfr>'  i  al*  whld)  ^  dilperled  in  the  mufcles  of  the 
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clieeks,  lips  and  note,  and  furniflh  branches  for  the  roots  of  the 
teeth  of  the  upper-jaw  5  this  hole  is  not  fo  confiderable  in  human 
fubje&s,  but  larger  in  quadrupeds,  elpecially,  fuch  as  feed  orv 
grais  or  hay  ;  infomuch,  that  by  the  largenefs  of  this  branch  of 
the  fifth  pair  in  an  ox,  or  hart,  we  may  reafonably  conje&ure, 
that  they  have  a  partial  talte,  and  a  moil  acute  fenfe  of  fmeL 
ling  by  the  upper  lip,  the  better  to  enable  them  to  chufe  their  food** 
for  in  differing  a  calf’s  head,  one  may  perceive  both  this  nerve* 
.and  the  blood- vefTels  much  larger,  than  what  might  be  thought 
neceflary  for  furnifhing  either  blood  or  fpirits  to  this  part,  were 
there  not  fome  extraordinary  ufe  for  both  :  Now  in  this  fubjeft, 
there  is  a  Foramen  in  the  bone  of  the  upper-jaw  (as  reprelented 
by  rr  PI. VII.  Fig.  2, by  m,  Fig.  3.  and  by  88  Fig.  4)  lb  remark¬ 
able  for  its  bignefs,  fo  commodioufly  fituated,  and  lb  well  guar¬ 
ded,  that  Mr.  ‘Blair  thinks,  he  had  good  real'on  to  believe,  that 
it  might  be  defigned  for  the  tranlmiffion  of  the  above-mentioned 
artery,  vein  and  nerve,  and  that  all  the|b  are  diftributed  into  the 
trunk  5  for  if  we  confider  the  largenefs  of  the  Foramen  for  this 
branch  of  the  fifth  pair,  as  it  is  to  be  feen  in  the  inner  furface  of 
the  bafis  of  the  Icull,  Fig.  5.  whole  capacity  is  fuch,  as  to  con¬ 
tain  a  nerve  of  about  twice  the  bigtiefs  of  what  Mr.  Blair  lup- 
poies  it  to  be;  and  again,  if  we  cbnfider  the  Crena,  or  flit 
which  pafles  between  the  Foramen ,  for  the  fecond  branch  of  this 
fifth  pair,  and  the  third  branch  #*,  and  how  the  Foramen  for 
the  artery  of  the  Dura  Mater  k  k,  is  only  feparated  from  the 
Foramen  for  the  third  branch  i  /,  by  a  f  mall  bony  Septum ,  we 
may  fuppofe,  that  this  artery  of  the  Dura  Mater  enters,  where 
the  third  branch  of  the  fifth  pair  goes  out,  and  fends  up  one 
branch  k  k ,  which  immediately  enters  the  Dura  Mater  ;  and 
another  branch,  which  runs  forwards  in  this  Crena ,  to  the  Fora* 
men  for  the  lecond  branch  of  the  fifth  pair  Joh ,  and  goes  along 
with  it,  and  pafies  out  below  the  Lamina >  which  forms  the  upper 
part  of  the  Sinus  2,  for  the  orbit  of  the  eye  S,  and  runs  forwards 
along  with  the  fecond  branch  to  this  large  oval  Foramen ;  where 
after  it  is  come,  it  afeends  obliquely  in  a  Crena ,  to  be  ftill  leer* 
in  the  bone,  till  it  reaches  the  root  of  the  Probofcisy  where  it  is 
Ipread  as  above ;  and  the  vein,  returning  by  the  fame  Foramen , 
runs  along  with  the  other  two,  tho’  it  does  not  enter  the  Icull ; 
but  running  backwards,  pafles  in  below  the  aforeiaid  Lamina , 
and  delcends  where  the  artery  of  the  Dura  A'later  alceqds , 
Mr.  Blair  could  not  positively  determine  the  capacity  of  thde 
blood-veflels,  at  the  root  of  the  Probofcis ;  but  they  were  con- 
IpicuouSj  and  could  admit  of  a  goole  quill  tho'  empty;  and 
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wheti  fall,  he  doubts  not,  but  thev  were  upwan^  of  twice  that 
bianels  *  This  extraordinary  part  nad  alfo  a  fufficient  number  of. 
m  l  as,  1 .  The  obfatfory  nerve,  whereby  it  is  endued  with  as 
wry  acute  fenfe  of  fmelling .  a.  The  afore  aid l  fccond  branch  of 
the  fifth  pair,  which  accompanying  the  blood -veflel^  is  with 
them  difperfed  throughout  the  whole  fubftance  of  the  Probofcis ; 
and  by  which  it  has  fo  acute  a  fenfe  of  feeling,  wherewith  this 
part  is  more  fondly  endued,  and  whereby  it  avoids  whatever  is, 
noxious  to  it  5  "as  appears  by  the  inflance  given  by  Dr.  Mouhns y 
who  tells  us,  that  fuch  was  the  care  of  that  fubjeft  he  treats  of,, 
for  his  Probofcis,  that  he  thruft  it  two  foot  deep  into  hard  ground, 
to  prefer ve  it  from  the  fire.  5.  The  hard  portion  of  the  Nervus 
auditor  ins,  which  tW  difperfed  in  the  mulcles  of  the  face  ini 
human  fubjecb,  yet  in  quadrupeds,  fuch  as  oxen,  it  continues' 
undivided,  till  it  reaches  the  angle  of  the  lips  3  and  here  Mr.  Blair 
traced  it  a  pretty  way,  as  it  run  forwards  above  the  temporal  muf-* 
efc,  a  little  below  the  ear,  till  it  came  to  the  upper-lip  $  whence; 
it  proceeded  to  the  above-mentioned  tendinous  mterfhce,  which 
runs  down  on  each  fide  of  the  Probofcis ,  lending  a  branch  to  each 
of  the  Fafckuli  of  fibres  already  mentioned  3  this  feems.  to  be 
chiefly  adapted  for  the  different  motions  of  the  Probofcis  3  for; 
as  we  ebferve  in  the  Mufcuhts  rebhts  of  the  Abdomen ,  that  at; 
each  of  the  tendinous  interflices,  whereby  its  fibres  are  leveral; 
times  collected  together,  a  nerve  enters  at  the  beginning  of  each; 
Fafciculus  3  io  here  the  mulcles  of  the  Probofcis  being  divided, 
intofeveral  Fafciculi ,  each  of  them  had  a  branch  of  this  nerve 
difperfed  therein  3  and  this  nerve  is  fituated  on  each  fide,  that  it r 
may  the  more  conveniently  fend  its  branches  alternately,  both  to 
the  Fafciculi  of  the  E  lev  at  ores  and  Retraffores 5  and  both  the 
Situation  of  this  nerve  analogous  to  that  in  other  quadrupeds,, 
and  its  contexture  furficientiy  proved,  that  it  was  no  other  tharp 
the  Portio  dura 3  it  was  indeed  an  agreeable  fight  to  obferve  its  ^ 
ftrudfure,  how  ievefal  fmall  fibres  were  knit  together  into  one 
bundle,  and  feveral  of  thefe  again  involved  by  common  Membra- 
miles  formed  different  Fafciculi ,  till  at  length  all  were  included  in 
one  common  integument  3  Mr.  Blair  could  oblerve  no  cavity  in 
the  fibres,  tho7  he  viewed  them  thro’  microfcopes;  as  they  paffed 
thro7  the  bone,  the  Fafciculi  adhered  more  clolely  to  each  other,, 
whereby  the  nerve  poffcfied  a  Ids  fpacej  but  no  lboner  bad  they 
pa  fled  it,  than  they  began  to  be  more  loolely  conjoined  within  1 
thecommon integument,  whereby  the  whole  nerve  appeared  big¬ 
ger:  The  Probofcis  is  the  principal  feat  of  two  of  the  fenfes,  and 
partially  partakes  of  the  third,  for,  by  it  the  animal  fine  11s,  by  it : 

feeling ; 
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feeling  Is  performed,  as  by  tbe  hands  in  us,  on  which  account  it 
is  not  improperly  called  Manus  nafuta ,  and  by  it  the  fifth  pair 
of  nerves  affords  a  partial  fenf  ation  of  tafte  ^  it  has  alio  a  great 
analogy  with  the  other  two  fenfes,  the  eye  and  the  tongue,  with 
the  former  by  its  three  pair  of  nerves,  namely,  one  for  feeing, 
analogous  to  the  other  for  fmelling  5  one  for  its  pathetical  moti¬ 
ons,  analogous  to  the  acute  ienfation,  afforded  to  the  other  by  the 
fifth  pair,  and  one  for  the  motion  of  its  other  mulcles,  analogous 
to  the  'Tortio  dura  of  the  other  $  and  with  the  tongue,  as  has  been 
already  /hewn  at  large,  by  its  different  motions,  and  by  its  partial 
talk:  Mr.  Blair  caufed  the  Abdomen  to  be  opened  lengtfiwife, 
whereupon  the  inteftines  jetted  out  in  a  confuled  mafsj  nrft  the 
paunches  or  tripes  (being  not  unlike  the  Omafum  and  Abomajum 
of  an  ox)  and  then  the  thinner  guts 3  the  figure  Dr.  Moulins  gives 
of  a  part  of  the  CW on  and  j Reffum,  feems  to  be  pretty  juft  5  and 
Mr.  Blair  found  that  they  were  about  half  a  foot  in  diameters 
He  next  extracted  the  Uterus ,  with  the  Cornua ,  Ovaria  and  part 
of  the  Ligament  a  latay  as  reprefented  by  aay  PI.  VIII.  Fig.  20  5  it 
was  not  unlike  the  Uterus  of  fuch  animals,  as  bring  forth  feverai 
at  a  litter  5  for  upon  inflating  it,  he  perceived  feverai  protuberances  ee 
to  arife,  as  if  they  had  been  lb  many  cellules,  fuch  as  bitches,  cats, 
hares,  have  for  containing  the  ieveral  Foetus' s  with  their  pro¬ 
per  bPlacentce  and  Invohtcra  5  which  might  have  been  a  fufficient 
proof  that  they  bring  forth  more  than  one  at  a  time,  had  not  au¬ 
thors  affirmed  the  contrary  $  for  whereas  the  Uterus  of  fuch,  as 
bring  forth  only  one  at  a  time,  is  proport ionably  large,  and  the 
Cornua  fmall,  here  the  body  of  the  Uterus  c  was  very  final],  and 
the  Cornua  ff  fwelled  on  each  fide,  by  inflation,  leaving  a  Sulcus  d 
in  the  middle,  andtheie  different  protuberances  arofe.with  deprei- 
fions,  like  fo  many  interftices  between  them  5  this  furrow  d  leemed 
to  Mr.  Blair  to  point  out  the  Septum ,  whereby  the  Cornua  were 
divided  from  each  other,  and  thefe  interftices  to  denote  fo  many 
membranes,  as  it  were,  whereby  thele  protuberances  were  bound¬ 
ed,  and.  formed  into  cellules,  communicating  with  each  other  5 
thele  protuberances  ee  were  regularly  di/poled,  there  being  two 
or  three  on  each  fide  of  the  Septum ,  and  tho*  iome  of  them  were 
obliterated,  yet  the  veftiges  of  others  11* ill  remained  obvious  in 
the  dried  Uterus  :  Each  of  the  Ovaria  was  as  big  as  a  large  ap¬ 
ple,  with  the  Ova  diftinguifhed  by  their  proper  membranes  ; 
being  for  the  moil  part,  about  the  bignefs  of  a  fmall  pea,  and  all 
involved  within  a  common,  thin,  and  pellucid,  tunicle,  thro* 
which  they  ihone^  they  were  provided  with  a  loofe,  thick,  wrink¬ 
led  tunicle  /’,  for  their  defence,  which  he  could  remove  at  plea- 
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fure  it -no  ways  adhering  to  the  Ovaria,  but  fluftuating  on 
them  and  proceeding  from  the  Cornua  g  3  he  opened  one  or  two 
of  thefe  Ova  3  and  found  them  filled  with  a  thin  limpid  matter, 
not  unlike  Hidatides,  but  that  the  humour  was  more  vifcous, 
which  evoporated  in  the  dried  Uterus ,  and  the  Ovaria  quite 
col  la  pied  3  the  extremities  of  the  Cornua ,  that  received  the  Ova 
were  very  narrow  3  for  upon  inflating  the  Uterus ,  it  retained  the 
air  for  lome  time,  without  letting  "it  pais  immediately  by  the 
Cornua  ■  tho’  afterwards  when  he  tied  the  Vagina  clofe,  he  ob- 
ierved  that  the  air  efcaped  infenfibly,  and  now  and  then  he  could 
iee  final!  bubbles  arife  towards  the  Ovaria,  he  could  not  obferve 
any  fluctuating  Aide  Veffertilionum ,  nor  Morf  is  CDiaboli  3  but  he 
fuppoles,  that  the  Ova  are  received  into  the  extremities  of  the 
Cornua ,  by  an  Hiatus ,  below  the  looie  Invoke  rum,  which  was 
laid  to  defend  the  Ovaria  3  the  Vagina  b,  was  very  imall  and 
narrow,  not  admitting  above  two  or  three  fingers 3  its  inner  fur- 
face  was  whitifh,  and  moiftened  by  a  certain  kind  of  Mucus ,  and 
all  full  of  Plice,  or  wrinkles :  The  bladder  was  rounder  than  that 
of  an  ox,  and  much  larger  than  Dr.  Moulins  would  have  it 3  for 
he  affirms,  that  it  is  much  about  the  fize  of  an  ox’s  bladder  3  but 
Mr.  "Blair  found,  when  it  was  inflated,  that  it  might  contain  fix 
or  feven  Englijh  gallons,  and  he  does  not  doubt,  but  that  it 
might  have  been  inflated  to  a  greater  degree,  had  he  had  the 
proper  inftruments;  it  was  indeed  very  ftrong,  and  the  veflfek 
appeared  very  prettily  difperled  thro’  the  tunicles,  which  he 
could  have  eafily  Separated  5  the  ureters  were  about  half  an  inch 
in  diameter 3  both  the  Uterus  and  bladder  were  involved  in  a 
duplicature  of  the  Peritoneum,  lo  that  he  l'eparated  them  with 
much  difficulty. 

Dr.  Moulins ,  in  fearching  for  the  T’eftes,  in  the  male  elephant 
he  differed,  found  two  mufcles  very  like  them,  and  which  he 
took  for  them,  till  he  had  traced  them  to  the  inner  and  lower-fide 
of  the  Ifchinm,  where  he  found  them  inferted  3  he  alfb  traced 
the  tendons,  and  found,  that  when  they  had  gone  fingly  for  about 
four  inches,  they  united  and  went  diredly  under  the" middle  of 
the  Penis,  and  reached  beyond  a  curvature  he  obferved  therein  3 
it  was  about  eight  inches  long,  and  terminated  within  fix  or  leven 
inches  of  the  glans,  expanding  itielf  into  a  membrane  3  befides 
thefe,  there  was  a  nervous  body,  that  arole  underneath,  near  the 
eforejakl  tendons,  about  eight  inches  from  the  root  of  the  Penis , 
and  reached  (diftindf  from  it)  nine  inches  before  it  was  inferted 
again  therein,  at  a  place  five  inches  and  a  half  from  the  glans  3 
foe  Dn  is  of  opinion,  from  the  pofition  of  theie  mufcles,  that  the 
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elephant  is  a  retromingent,  and  probably  a  retrocoient  animal? 
and  what  confirmed  him  in  that  opinion  was,  the  curvature  or 
bending  downwards  he  obierved  in  the  ‘ Penis ,  fomewhat  ftiort  of 
the  end  of  the  tendon  $  and  that  he  was  told,  when  the  elephant 
would  make  water,  he  was  obierved  to  un  (heath  the  Penis, 
and  bend  it  backwards,  and  fo  difcharge  the  urine  between  his 
legs  outwards:  On  this  Mr.  Blair  makes  the  following  remarks  $ 
viz.  that  admitting  there  were  Retraffiores  Penis ,  it  is  probable 
that  there  muft  likewife  have  been  Ere&ores.  i.  Becaule  it  is  re- 
quifite,  that  the  Rents  of  the  elephant  be  freed  from  this  retrac¬ 
tion  5  that  as  it  is  retraced  in  Minftu,  fo  it  may  be  brought  for¬ 
wards  in  Coitu.  z.  Becaufe  it  is  requifite,  that  the  Rents  in  coitu 
be  brought  (if  not  altogether)  yet  obliquely  upwards;  as  we  fee 
when  a  horie  makes  water,  he  firft  unlheaths  the  Penis,  which 
declines  by  its  own  gravity,  and  if  affifted  by  a  more  than  ordi¬ 
nary  fupply  of  fpirits  tends  a  little  forwards  5  but  in  an  elephant 
there  is  always  a  fupply  of  ipirits  requifite  in  making  water,  both 
to  caufe  the  'Penis  to  penetrate  the  Iheath  (whole  inner  orifice,,  as 
Dr.  Moulins  affirms,  were  fhut  fo  dole,  that  it  would  not  admit  a 
man’s  little  finger,  lo  that  he  was  obliged  to  divide  it,  before  h  e  could 
come  at  the  Penis)  and  endue  it  with  a  certain  rigidity,  and  fwell 
the  Retraffores ,  whereby  the  Penis  becoming  a  little  ftiff,  may 
be  drawn  back  $  fuppofing  then,  that  there  are  fuch  EreElorei 
Penis ,  we  mult  likewife  liippole  them  to  be  of  a  far  greater 
force  and  bulk,  than  the  Retrattores  $  for  if,  according  to  the 
Dr.  the  Penis  at  making  water  be  retra£led  far  beyond  the  ufual 
pofition  of  the  Penis  in  other  animals,  we  may  likewife  fuppole 
it  to  be  endued  not  only  with  antagonift  mufcles  to  thefc  Retrac- 
tores ,  whereby  the  Penis  may  be  brought  to  fuch  a  pofition,  as 
we  oblerve  in  horles,  but  alfo  be  made  to  aleend,  lo  far  as  is  requi¬ 
fite  for  coition  5  befides  it  is  to  be  remarked,  1.  That  the  V agine 
is  not  placed  behind,  a  little  below  the  Anus,  as  in  a  mare,  but 
below  in  a  dired  line  with  the  reft  of  the  belly,  on  which  account 
the.  Penis  muft  neceffarily  aleend.  2.  The  Ojja  innominate 
afeend  obliquely,  which  muft  caufe  the  Penis  to  do  fo  too. 
3.  By  the  Dr’s  own  account  of  the  Penis  (for  he  affirms,  that  ifc 
is  bigger,  but  not  fo  long  as  that  of  a  horie)  it  can  hardly  be 
fuppoied  both  to  bend  backwards,  aleend  again,  and  enter  the 
Vagina ,  fo  far  as  is  requifite. 

Dr.  Moulins  affirms,  that  the  defies  were  not  contained  in  a 
Scrotum ,  or  Capfula,  but  that  they  lay  in  the  Perineum,  clofely 
joined  on  each  fide  to  the  Penis ,  that  they  were  neither  of  the 
ufual  fhape,  nor  bignefs,  nor  included  in  a  procels  of  the  Pei  i- 
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tonaeum,  that  their  fhape  very  much  refembled  that  of  a  chefc 
nut;  and  that  they  were  thicker  on  the  fide  next  the  P enisr  than 
on  the  oppoiite ;  that  they  were  fiat  and  round,  and  not  propor¬ 
tionable  to  the  other  parts  of  his  body,  weighing  no  more  than 
about  three  or  four  ounces;  that  they  were  joined  to  the  Penis 
by,  at  Jeaft,  ioo  feminal  tubes,  which  might  be  properly  called 
Vafa  deferentia^  and  which  depofited  the  elaborated  Semen  in 
feveral  rhomboid  cells,  in  the  body  of  the  Penis,  which  in  this 
animal,  was  the  common  and  only  repofitory,  where  the  Semen 
could  be  found;  thefe  cells  were  turgid  with  Semen,  and  fb  were 
the  tubes;  the  latter  were  very  large,  admitting  a  large  pin,  or 
upwards  of  an  inch,  when  the  tube  was  {height,  as  moit  of  them 
were ;  but  being  traced  farther  into  the  body  of  the  TeJIesy  they 
became  fmaller  and  Imaller,  till  at  length  they  dilappeared ;  the 
blood  was  conveyed  into  the  iftefies  by  the  Vafa  deferentia :  The 
Dr.  as  he  proceeds  is  a  little  perplext  in  his  account,  which  take 
in  his  own  words;  th©’  thefe  were  {mall,  and  difproportionable, 
yet  he  took  them  to  be  the  Teftes,  nothing  elfe  appearing  out¬ 
wardly,  that  contained  feminal  veffels,  till  he  was  told  by 
Br.  Needham^  that  his  defeription  of  the  defies  of  an  elephant 
agreed  with  the  Proftato?  of  a  bear  ;  upon  which  he  miftook  the 
defies  for  the  Proftatc?,  there  being  a  great  refemblance  between 
thefe  animals ;  and  having  found  two  fubftances  between  the 
kidneys,  and  neck  of  the  bladder,  which  might  very  well  be 
'leftes,  and  which  till  he  difcourfed  that  ingenious  gentleman,  he 
did  not  know  what  to  make  of,  and  then  he  proceeds;  the  Vends 
f  reftarantes  were  large ;  he  divided  lengthwife  that  which  was 
inferred  into  the  emulgent,  and  within  a  little  more  than  an  inch 
of  its  iniertion  he  found  about  8  or  io  valves  of  divers  fhapes, 

t0  retprn  of  the  blood  into  the  varioufly  di¬ 

vided  fpermatic  vein,  which  here  from  8  or  io  ramifications  be? 
came  one  laige  veffei;  vvitnin  about  an  inch  of  this,  and  fome- 
what  more  than  two  inches  from  the  kidneys,  he  found  a  fiub- 
itance  or  toe  {nape  of  a  pear,  but  near  three  times  the  bignefs 
or  a  very  large  one;  but  he  could  not  tell  what  to  make  of  it  ; 
w  at  he  obierved  therein  was,  that  the  fpermatic  vefiels  entered 
but  a  little  way  into  it,  but  below  its  middle  he  found  them  more 
eep  y  placed,  and  their  branches  become  fb  final],  and  Ids  nu- 
merous  to  the  naked  eye,  as  if  here  the  veins  began  ;  the  inner 
t  ls  bi  oft  ance  fooked  of  a  pa  lei  fli,  but  lomewhat  muddy 
ccnour  it  was  very  fpongy,  not  much  more  compabi  than 
ne  ungs  ot  a  young  animal  ;  the  Dr.  doubts  not,  but  this  fub- 
irance  was  dengned  to  prepare  the  Semen  b  but  by  what  veffeis  it 
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was  conveyed  to  the  Penis ,  or  any  other  repofitory  (itfelf  con¬ 
taining  none)  he  could  not  difeover,  nor  could  he  find  any  pecu¬ 
liar  vefiel,  or  du£f,  or  any  thing  that  refembled  that  above-men¬ 
tioned  lubdance,  by  which  he  might  be  directed  in  his  enquiry  ; 
it  lay  length  wile  from  the  kidney  to  the  c2eftes>  with  the  larged 
extremity  lowed  5  the  Dr.  is  of  opinion,  from  what  he  heard 
from  Dr.  Needktftm  about  thofe  parts,  that  thele  two  pear-fhaped. 
lubdances,  were  leftes ;  their  place,  fize,  figure,  and  the  acci¬ 
dental  cutting  of  the  Fafa  deferentia ,  being  the  occasion  of  his 
former  ignorance  in  this  point:  The  Dr.  could  oblerve  no  Veji- 
tuldS  feminaleii  nor  any  common  receptacle  for  the  Semen  ^  ex¬ 
cepting  the  above-mentioned  rhomboidal  cells  in  the  Penis  itfelf, 
but  he  did  not  doubt,  but  that  there  might  dill  be  fome:  Thus 
he  acknowledges  his  midaking  the  defies  twice,  and  leaves  them 
in  doubt  the  third  time. 

Mr.  "Blair  carefully  extracted  the  liver  entire,  and  fie  is  apt 
to  think  it  had  no  membrane  inveding  it,  as  Dr.  Moulins  affirms; 
and  that  the  membrane  mentioned  by  the  Dr.  was  nothing  other 
than  the  proper  tunicle  of  the  liver,  railed  by  the  fire,  as  (hall 
be  fhewn  hereafter  ;  the  liver  in  this  iubjdff  was  36  inches  long, 
and  22  inches  at  the  broaded  part;  he  found  no  Vejicula  fellis 
therein  ;  both  the  Vena  cava  &  Porta  were  very  large,  and  had 
their  exit  and  entrance  in  the  concave  part  of  the  liver;  the 
liver  had  only  one  lobe,  but  both  the  veins  difperled  themlelves, 
fird  into  two  large  branches,  and  then  were  fubdivided  there,  as  in 
the  ordinary  manner ;  Mr.  Blair  opened  feveral  of  them,  and 
found  them  differ  in  nothing  from  thole  in  other  animals,  the 
lubdance  being  firm,  as  ui’ual,  and  the  glands  large,  and  con- 
lpicuous ;  the  external  iurface  fmooth,  and.  its  proper  tunicle 
firmly  adhering  to  the  glands,  all  which  is  reprefented  in 
PI  ate  X.  Fig.  5.' 

Dr.  Moulins  affirms,  that  the  membrane  that  inveded  the 
liver,  was  railed  therefrom  a  confiderable  way;  tho*  this  mem¬ 
brane  leemed  to  be  eptire,  and  looked  like  the  cuticula  railed  by 
a  blider,  yet  it  contained  no  Serum ;  and  where  it  leemed  to  be 
intimately  joined  to  the  liver,  it  came  off  by  a  gentle  pull,  with- 
put  tearing,  as  if  it  had  been  fadened,  but  very  llightly  thereto, 
cr  rather  as  a  bag,  that  contained  and  exaflly  fitted  it;  the  Dr. 
takes  the  ufe  of  dhis  to  be  chiefly  to  terminate  the  capillary  vef- 
iels,  and  prevent  the  gleeting  of  lerous  humours;  and  concludes, 
that  he  mud  entirely  impute  this  to  the  fire:  By  all  which,  this 
leems  to  be  no  ways  different  from  the  proper  membrane  Mr. 
$f(jdr  obfetved:  The  bik,  according  to  Dr.  Moulins ,  was  depo- 
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fited  at  the  end  of  the  firft  gut,  four  inches  and  a  half  below  the 
Pylorus  }  from -  whence  he  traced  the  cjDuBus  communis  to  the 
liver,  in  order  to  find  the  gall-bladder  }  but  it  was  wanting,  and 
inftead  thereof  he  found  the  Porus  bilarius  proceeding  from  the 
liver,  as  the  \Dublus  hepaticus  ufually  does  5  he  likewiie  obferv- 
ed  that  the  bile  found  therein,  differed  both  in  colour,  and  con¬ 
fidence  from  that  in  the  Duff  us  hepaticus  }  for  the  latter  was  of 
a  clear,  light  yellow  colour,  congealed  like  a  jelly,  and  the 
former  of  a  dark  green  colour,  and  iomewhat  more  fluid  than 
the  gall  of  an  ox:  The  ancreaSt  Dr.  Moulins  oblerved,  was' 
very  long,  and  large  5  for  it  reached  from  about  the  middle  of 
the  itomach  to  the  Jejunum^  which  ipace  could  not  be  leis  than 
fix  foot$  it  was  of  the  conglomerate  kind,  as  the  Pancreas  al¬ 
ways  is,  and  its  duff  was  fo  wide,  as  eafily  to  admit  one’s  little 
finger}  it  opened  into  the  gut,  where  the  bDuPtus  felleus  did} 
whether  both  the  paflages  joined  in  one,  before  their  aper¬ 
ture  into  the  inteftines,  the  Dr.  could  not  tell }  the  Succus  in  the 
dudf  was  not  limpid,  as  it  ufually  appears,  but  of  a  very  dark  green 
colour,  and  yet  very  fluid,  Teeming  to  contain  no  vifeous  phlegm. 

The  lpleen  in  Mr.  Blair’s  lubjedi  was  three  foot  and  ■§■  long  • 
its  edge  on  the  back  part  was  iomewhat  incurvated,  almofi:  re- 
fembling  an  unbent  bow}  on  the  fore-part  it  enlarged  itfelf  by 
degrees,  from  a  narrow  point  at  each  extremity ,  till  it  came  to¬ 
wards  the  middle,  where  the  veflfels  entered,  and  where  it  was 
broade.it}  the  iplenic  vein  was  thin  and  flaccid}  what  blood  was 
squeezed  out  of  it  was  blacker  than  any  he  obferved  throughout 
the  whole  body }  he  cut  off  a  little  of  it,  andfqueezed  venal  gru- 
mous  blood  oiit  of  ieveral  of  its  cellules }  it  was  in  breadth  from 
three  inches  towards  the  extremities,  to  eight  inches  about  the 
middle. 

1  he  Glandule  ren ales  were  placed  in  the  ufual  manner}  they 
were  about  five  inches  long,  two  inches  broad,  and  of  an  oval  form, 
and  fneathed  with  a  loofe external  membrane,  which  contained  the 
ivided  into  ieveral  lobes,  like  the  kidney  of  an  ox }  from  whole 
gland  itielf  interlaces  there  went  out  ieveral  thin  membranes,  which 
palling  to  toe  loofe  iheath  kept  it  fall,  and  by  which  alone  the 
J  *eath  adhered  thereto}  cutting  the  gland  length  wile,  he  found  a 

?Ctn1%Vfreiln>  caPa^  e/^  confaining  about  two  ounces,  quite 
m  of  black  grumous  blood,  in  colour  much  like  that  in  the 
^p  een }  it  is  probable,  that  as  the  lpleen  is  to  the  liver,  fo  the 
Glandule  ren  ales  are  to  the  kidneys  -  that  is,  whereas  the  blood 
\  er  ir  ls  1  r*  uted  into  the  inteitines,  by  the  ieveral  arteries 
that  proceed  from  the  Aorta,  js  received  by  the  orifices  of  fo 
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niany  veinf[  as  ferve  to  form  fb  many  roots  of  the  Vend  porta>  it 
is  convenient,  that  this  blood  fhould  be  animated  by  a  new  lup- 
ply  of  fpirits,  the  better  to  enable  it  to  continue  its  circulation  in 
^  r  thro  the  liver,  and  dilpofe  it  lor  the  better  iecretion 

of  the  bile  5  for  which  ufe  the  fpleen  feems  to  be  adapted,  both 
Irom  its  fituation,  in  refpeft  of  the  liver,  from  its  ftru&ure,  from 
the  Mora  of  the  venal  blood,  after  it  is  difeharged  from  the  ar¬ 
teries,  and  from  its  being  furnifhed  with  a  conliderable  branch 
ol  a  nerve  5  in  like  manner  the  kidney  being  a  Vifcus ,  where 
there  is  a  vaft  fecretion  of  Serum ,  thele  Renes  fuccenturidti 
ieem  to  be  defigned  for  furnifhing  a  new  fupply  of  fpirits  to  the 
venal  blood,  after  it  has  palled  the  kidneys,  and  undergone  this 
iecretion  j  both  which  ules  may  appear  from  their  ftruffure. 

Ihe  kidneys  were  of  a  large,  and  proportionable  fize?  being  a 
foot  long,  and  \  a  foot  broad,  and  of  the  ufual  fhape  much  like 
that  of  a  man ;  their  external  furface  was  fmooth,  and  level  with 
their  external  coat,  which  clofely  adhered  to  its  internal  lubltance, 
without  any  lobes  externally  dilcernible;  but  after  opening  one 
of  them,  he  perceived  fix  large  urinary  caruncles;  its  fubftance 
was  very  obvious,  and  correfponding  to  the  llru&ure,  ufually 
oblerved  in  the  kidneys;  i.  e.  the  glandulous  fubltance  was  ex¬ 
ternally  very  conlpicuous,  for  the  Ipaceof  about  y  an  inch  in  cir¬ 
cumference  ;  then  began  to  appear  the  urinary  Tubuli ,  firft  final- 
ler,  and  lei  s  obvious;  then  another  leries  larger,  and  a  third  if  ill 
larger,  till  they  began  to  lurround  each  of  the  caruncles,  like  ib 
many  rays ;  Mr.  Blair  could  not  fee  io  clearly  with  his  naked  eye, 
the  coalition  of  the  fmaller  Tubuli  into  the  larger  dubfs;  but,  as 
it  happens  in  all  thele  excretory  veffels,  they3  did  not  appear 
branch  d,  and  divaricated,  as  blood -veflels  ulually  are;  but  con- 
tmu  d  parallel  to  each  other,  till  from  the  fmaller  to  the  larger 
veilels,  they  at  laft  emptied  themlelves  into  the  common  recep¬ 
tacles  ;  he  could  not  be  poiitive,  whether  there  was  one  common 
Ureter ,  into  which  all  the  fix  caruncles  emptied  themlelves,  or 
whether  each^  had  a  particular  branch  of  an  Ureter  into  which 
tney  were  dilcharged  ;  only  he  oblerv’d  no  Tehis,  which  hap¬ 
pens  for  the  molt  part,  where  the  caruncles  are  very  large :  In  ge¬ 
neral,  Mr.  Blair  obierv’d,  that  the  fle/h  of  this  animal  was  for 
the  moil  part  io  tough,  that  no  launcet,  how  keen  or  ftrong 
foever,  could  do  any  lervice,  wherefore  he  was  obliged  to  make 
ufe  of  butcher’s  knives. 

There  was  fcarce  any  thing  remarkable  in  the  "Thorax,  only 
the  Vifcera  here  were  large  and  ftrong;  one  of  the  lobes  of 
the  lungs  had  nothing  obfervable,  but  its  bignefs,  which  was 
proportionable  enough;  it  did  not  adhere  to  the  ribs,  as  in 

Dr.  Mon- 
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Dr  ’md’rn's  fubjefl,  but  lay  flaccid  on  one  fide  of*  the  heart, 
as  the  other  lobe  did  on  the  other  fide  j  fo  that  Mr.  Skir 
looks  on  this  adhefion,  mentioned  by  the  Doctor,  to  have  been 
in  a  morbid  ftate  ;  between  the  two  firit  ribs,  Mr.  Slatr  ob- 
ferved  two  large  glands,  one  fituated  on  theoutfidc  of  each  of 
the  Carotids,  as  they  paflbd  out  of  the  Thorax  *  they  were 
round,  and  near  as  big  as  a  turkey  *  egg,  each  having  a  con¬ 
spicuous  artery  inferred,  and  a  vein  paffing  from  them  5  thefe 
he  took  to  be  the  ‘fhymus,  which,  tho  leldom  obferved  in 
adult  fubje&s,  yet,  perhaps,  may  be  feen  at  all  times,  in  fuch 
a  large  animal  as  this 5  he  cut  oft'  one  of  them,  with  part  of 
the  adhering  artery,  and  he  could  obferve  nothing  upon  open¬ 
ing  it,  but  leveral  loofe  thin  membranes  on  the  outfide,  which* 
he  iuppofes,  mi{*ht  have  fupported,  and  contained  in  the  ca¬ 
vity,  (whole  Tides  they  form  as  they  run  to  and  fro)  a  great 
deal  of  fat,  when  the  animal  was  in  good  condition,  and  a  firm 
glandule  us  fubftance  in  the  infide,  without  any  cavity  5  their 
veffefe  were  proportionable  to  their  bignefs,  but  he  could  de¬ 
termine  nothing,  as  to  their  ufe  ,  he  traced  one  of  the  branches 
of  the  Aorta  Jfcendo'ns  down  to  the  heart,  and  cutting  it 
above,  he  was  furprized  to  fee  a  fatty  fubftance  jet  out  of  it* 
and  pulling  it,  he  extra&ed  a  ‘Polypus ,  upwards  of  two  feet 
in  length,  adapted  to  the  capacity  of  the  artery,  which  was 
about  Two  inches  and  \  in  diameter ;  this  Polypus (  was  no 
ways  fibrous,  but  fo  much  fat  moulded,  as  it  were,  in  fuch 
a  manner,  not  unlike  the  blade  of  a  broad  fword,  near  J  of 
an  inch  thick  at  the  middle,  and  much  thinner  at  the  edges  5 
tough  and  flexible,  with  feme  grumous  blood,  and  not  fo  com¬ 
pact  at  the  extremity. 

When  he  came  to  the  heart,  he  faw  all  its  veflfels  very 
large,  the  Slvium  Aortce  very  thick  and  ftrong  5  there  was 
nothing  remarkable  about  the  heart,  excepting  its  bignefs, 
which  was  proportionable  to  the  body  5  the  auricles  were 
large,  and  the  left,  as  well  as  the  right  auricle,  full  of  gru¬ 
mous  blood  :  Upon  opening  the  ventricles,  he  found  them 
both  filled  with  the  lame  Polypus ,  which  had  ftrangely  twilled 
itfelf  in  amongfl:  the  valves,  both  the  Iticufpides  and  Semi- 
lunares ,  and  likewife  amongfl:  the  flelhy  columns,  at  the  bot¬ 
tom  of  each  ventricle,  which  here  feemed  to  be  fo  many  fmall, 
llrong,  round  mufcles,  ibme  J  of  an  inch,  others  f  an  inch, 
and  fonie  again  near  an  inch  long,  with  a  round  flelhy  belly, 
and  two  tendons,  varioufty  fituated,  as  may  be  leen  in  the 
hearts  of  ^  other  animals  5  theie  Polypus's ,  from  a  mafify  fub¬ 
ftance,  in  the  middle  of  the  ventricle,  emitted  their  branches. 

to 


Royal  Society.  305 

to  all  parts*  and  here  and  there  twifted  themfelves  with  fur- 
prifing  intricacy,  round  thefe  flefhy  columns,  their  tendinous 
infertions,  and  the  tendinous  fibres  of  the  valves  ;  in  fhort, 
there  was  no  angle  nor  cavity,  which  the  ‘Polypus  did  not  fill  • 
and  yet  it  was  fo  much  difengaged  from  the  fubftance  of  the 
heart,  and  fo  ftrong  and  tough,  that  by  pulling  its  thicker  part 
in  the  middle,  all  the  other  branches  mov’d  •  and  by  cutting 
a  few  parts  of  it,  where  it  was  moft  engaged,  and  where  the 
flefhy  columns  were  thickeft,  he  extra&ed  it  altogether;  and 
expanding  it,  it  was  an  agreeable  fight  to  behold  thefe  feveral 
ramifications,  proceeding  from  its  thicker  part,  like  fo  many 
thongs  or  laces,  into  which  a  piece  of  leather  is  cut,  fome 
broader  and  fome  narrower,  but  none  very  thick,  of  a  yellow 
colour  and  fatty  fubftance,  and  each  of  them  weighing  a 
pound,  which  was  more  fat  than  was  upon  all  the  body  be- 
fides. 

The  mouth  of  this  animal  is  very  irnall  and  narrow,  in  pro¬ 
portion  to  the  body ;  and  that  on  thefe  following  accounts : 
1.  Becaufe  neither  the  lips  nor  the  teeth  are  employed  in  ga¬ 
thering  the  food,  as  in  other  quadrupeds ;  fo  that  the  mouth 
only  ferves  to  receive  the  aliment  from  the  Probofcis ,  which 
both  gathers  and  conveys  it  into  it 

2.  The  ‘Dentes  maxillares  are  of  fuch  a  thicknefs,  both  in 
the  upper  and  lower  jaw,  but  efpccially  in  the  latter,  as  td 
contribute  to  render  the  mouth  narrow  ;  nor  need  it  be  broad¬ 
er,  becaufe  the  ftrength  of  the  grinders  is  fuch,  as  at  once  to 
comminute  the  aliments  in  fuch  a  manner,  as  not  to  require 
the  tongue  to  move  them  to  and  fro  in  the  mouth,  in  order  to 
have  them  farther  mafticated,  as  in  other  animals  ;  and  there¬ 
fore  the  tongue  is  fin  all,  fhort,  and  round,  terminating  in  a 
point  ♦  thick,  and  not  thin  and  flat,  as  in  an  ox,  with  a  foft 
fmooth  furface,  without  any  difcernible  Papillae ;  by  which  it 
fhould  feem  not  to  chew  the  cud  ;  all  that  Mr.  Flair  obferved 
peculiar  to  the  tongue,  was  the  firm  adhefion  of  the  PhyroideS 
to  the  Os  Hyoides ,  both  which  are  reprefented  in  Plate  X.' 
Fig.  6 ,  7.  The  paflfage,  fays  Dr.  Moulins ,  to  the  ventricle,  was 
thro’  a  peculiar  hole,  near  the  root  of  the  tongue,  and  exactly 
in  the  middle  of  that  part,  and  was  the  beginning  of  the  Oefo - 
phagus  ;  there  was  no  communication  between*this,  and  the 
paflage  into  the  lungs,  contrary  to  what  happens  in  other  ani¬ 
mals  ;  for  the  Membrana  pit uit aria  anterior  reached  to  the 
very  root  of  the  tongue,  below  the  Oefophagus ;  fo  that  it 
c0uld  emit  no  voice  by  the  mouth,  but  by  the  trunk ;  this 
Vol.  V.  8.  .  Q  q  membrane 
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membrane  bad  feveral  paffages  for  the  Saliva ,  ufually  fecreted 
there  -  between  the  end  of  the  <P robofcis  and  the  Larynx  there 
was  a  Mewbrana  pituitaria  pofterior ,  which  bad  feveral  of  the 
fame  fort  of  duels.  This  account  feetns  very  improbable  to 
Mr  .Blair-,  for  it  is  well  known,  that  the  Larynx  poffeffes 
the  fore-part,  and  the  Oefophagus  the  hinder  part,  between 
the  Vertebrae  and  Larynx  5  now,  how  the  Oefophagus  can  thus 
be  fituated,  and  yet  have  fuch  a  communication  with  the 
mouth,  as  to  hinder  the  Larynx  from  communicating  with  it, 
Mr.  Blair  very  much  queftions  :  The  Afpera  Arteria, >  con¬ 
tinues  the  DoJlor,  was  very  large,  and  without  an  Epiglottis , 
there  being  no  danger  of  any  thing  falling  into  the  lungs  from 
eating  and  drinking,  feeing  there  is  no  communication  between 
the  Oefophagus  and  it :  "Here  Mr.  Blair  obferves,  that  the 
difficulty  ftill  remains  5  for  how  can  aliments  be  ingelted  into 
the  mouth,  and  not  pafs  over  the  Larynxt  before  they  enter 
into  the  Oefophagus  5  which  fhould  imply,  that  the  Oefophagus 
lies  before,  and  the  Larynx  behind,  which  would  entirely 
invert  all  the  rules  of  the  animal  oeeonomy  j  feeing  then,  that 
the  Oefophagus,  in  its  defeent,  muft  have  paffed  in  between: 
the  head  and  the  lungs,  and  then  penetrated  the  diaphragm, 
or  otherwife  $  and  after  it  had  defeended  a  little,  it  muft  have 
turned  afide,  and  paffed  behind  the  Larynx ,  as  the  iliac  arte¬ 
ries  do  over  the  iliac  veins  5  which,  tho*  Mr.  Blair  could  not: 
obferve,  by  cutting  off  the  head,  yet  he  thinks  it  improbable  5 
becaufe  then  at  every  deglutition,  the  animal  would  ever  and 
anon  be  oppreffed  with  a  difficulty  of  breathing,  by  the  pref- 
fure  of  the  Oefophagus  on  the  one  fide,  and  the  Vertebrae  of 
the  neck  on  the  other.  The  Dollar  ftill  goes  on  5  to  the  out- 
fide  of  the  Cdr tilagines  Ary ttenoides,  he  "found  another  grow, 
which  was  fattened  to  them,  but  in  fuch  a  manner,  as  to  be, 
capable  of  moving  up  and  down,  by  the  help  of  fome  mufclesi 
implanted  therein  3  it  was  ftrong  on  both  fides  of  the  Afpera 
Arteria  5  hut,  oppofite  to  the  Oefophagus ,  or  on  the  underfide. 
it  was  very  limber  5  this  wanted  about  two  inches  and  f  of 
quite  furrounding  the  aforefaid  cartilages  on  the  upper  fide, 
or  that  next  the  Oefophagus ,  and  feemed  to  fupply,  in  fome 
meafure,  the  want  of  an  Epiglottis ,  by  contralling  the  Glottis , 
in  order  to  prevent  the  creeping  of  animals  into  it  5  thee 
Cartilagines  Arytaenoutes  formed  a  Glottis  about  3  f  inches  im 
length,  and  about  the  middle  1  f  inch  brbad,  whole  aperture- 
was  fomewhat  oval. 
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The  brain  in  Mr.  Blair* s  fubjeft  differed  very  little  from  a 
human  brain,  excepting  in  bigneis,  and  fomewhat  in  fhape, 
the  latter  being  fomewhat  oval,  and  the  former  more  round  $ 
the  2)ura  Mater  was  a  ftrong  thick  membrane,  every  where 
difengaged  from  the  Tia  Mater ,  which,  together  with  the 
whole  lubftance  of  the  brain,  was  much  more  tender,  fofr, 
and  flaccid,  than  could  have  been  expeded  $  whether  this  was 
owing  to  his  keeping  the  head  two  or  three  days,  before  it 
was  difleded,  the  weather  being  then  very  hot,  or  to  the  lan- 
ouifhinf*  diftemper  whereof  it  died,  Mr  .Blair  could  not  de* 
termine  5  its  lubftance,  ventricles,  and  other  parts,  were  the 
lame  as  in  other  animals  ,  the  Cerebrum  had  three  large  pro- 
dud  ions  at  the  Bafts  $  viz.  one  anterior,  from  whence  the  01- 
fadory  nerves  proceeded,  and  two  lateral,  on  each  fide  of  the- 
Sella  Turcica ,  reaching  from  the  ‘Procejjus  Tetrofus  behind, 
to  the  above-mentioned  production  before  5  upon  opening  the 
longitudinal  Sinus ,  Mr.  Blair  likewife  found  Tolypus's  therein, 
proceeding  from  the  orifices,  by  which  the  bloou  empties  it 

lelf  into  the  Sinus .  _ '  ,  ,  r  '[ 

Mr*  Blair  comes  next  to  ccnfider  tne  rcrudure,  ana  the  le- 
veral  parts  of  the  bones  of  an  elephant :  The  head,  as  repreient- 
ed  by  A,  PI.  VII.  Fig.i.  confining  of  the  bones  ot  the  upper  and 
lower  iaw,  is  almoft  round  on  its  fuperior  part,  having  two 
eminencies  with  a  depreflion  in  the  middle  before,  which  uv.- 
preftion,  as  it  runs  back,  becomes  a  deep  Sinus  5  and  tneie 
eminencies,  drawing  nearer  each  other,  and  as  they  amend 
behind,  inclining  obliquely  forwards,  are  not  untidy  com¬ 
pared  by  Mr.  Ray  to  a  man’s  buttocks  3  it  is  almoft  quadran¬ 
gular  about  its  middle  part,  being  flat  before,  till  it  reaches 
to  the  root  of  the  trunk  a,  where  it  is  depreifed,  for  the  more 
convenient  lodging  of  the  ‘Probofcis ,  till  it  has  palled  over  do 
mouth  b  :  it  is  much  contra&ed  on  each  fide,  for  the  motion 
of  the  mufcles  of  the  lower  jaw  c  5  it  becomes  very  narrow  at 
its  back  part,  with  feveral  eminencies,  Smus\  and  holes  ;  at 
its  lower  and  fore-part  the  bone  of  the  palate  is  narrow,  w  ere 
the  Troho  fcis  hangs  over  h  on  each  fide  of -  which  are  the  jb- 
veoli  for  the  tusks,  and  behind,  the  lower  jaw  forms  ad  the 
reft  of  the  head  5  as  to  its  external  appearance,  the  diameter 
of  its  upper  part  forwards  is  three  foot,  the  two  eminencies  dd 
fig.  2.  are  almoft  round,  and  the  Sinus  e  in  the  middle  is  ten  inches 
from  the  ripht  to  the  left,  and  two  inches  deep  5  from  lenc 
defending  live  inches,  the  bone  is  flat  before  ,  and  <yns  ,  ® 
form  an  angle  on  each  fide  for  tne  cavity,  whici  cc-n 
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mufcles  of  the  lower  jaw  and  ‘Probofcis,  between  which  angles 
ffy  it  is  n  inches  5  thence  defending  gradually,  the  angles 
Jtend  outwards,  till  they  come  to  the  upper  prod u&iong  g,  for 
the  orbit  of  the  eye,  where  they  are  17  inches,  between  which 
is  fituated  the  hole  a  for  the  root  of  the  trunk  ;  this  hole  runs 
acrofs  the  head,  being  12  inches  from  the  right  to  the  left,  and 
feven  inches  on  each  fide  from  the  lower  to  the  upper  part  5 
for  in  the  middle  it  has  a  protuberance,  where  the  cartilagi¬ 
nous  Septum  aroie,  which  defcends  two  inches,  and  terminates 
in  an  obtufe  point  5  within  this  hole  were  to  be  feen  feveral  of 
the  Lamina  h  h,  whereof  the  cellules,  that  run  between  the 
two  tables  of  the  skull  are  compofed,  with  the  Vomer  i  in  the 
middle,  whence  the  Septum  of  the  trunk  arifes  ;  it  is  pretty 
thick  here,  and  confifts  of  two  Laminae ,  with  a  fpongy  bone 
in  the  middle  ;  at  its  upper  and  fore-part  it  communicates 
with  the  Os  cribrofum  ;  and  you  may  obferve  the  feveral  per¬ 
forations,  thro5  which  a  great  many  branches  of  the  olfa&ory 
nerve  pafs,  and  cover  the  furface  of  the  cartilaginous  Septum  5 
at  its  lower  and  back  part,  where  it  becomes  gradually  thin¬ 
ner,  it  divides  the  CJooana,  or  Infundibulum ,  into  two  ;  at  the 
lower  parr  of  this  hole  the  bone  becomes  concave,  k  ;  fo  that 
meafuring  from  the  middle  of  the  orbit  of  the  eye,  on  both 
tides,  which  are  three  inches  and  f  diftant,  the  depreffion  be¬ 
comes  two  inches  deep ;  at  the  middle  of  the  lower  part  of 
this  hole  there  begins  a  future,  which  runs  down  to  the  ex¬ 
tremity  of  the  bone,  mm-,  thefe  two  bones  are  articulated  by 
Symphyfis ;  Dr.  Moulins  calls  thefe  OJfa  Maxillae  fuperioris , 
but  Mr \Slair  rather  chufes  to  call  them  OJfa  palati  $  they 
are  five  inches  broad  at  the  upper  part,  where  they  are  arti¬ 
culated  by  the  fame  kind  of  future  nn,  with  the  OJfa  maxillae 
fuperioris,  which  the  Do<ftor  calls  Offa  males  ;  from  the  upper 
part  to  the  lower  extremity  of  thisOi  palati,  b,  are  15  inches; 
after  they  have  quitted  the  Os  maxilla?  fuperioris ,  on  each 
fide,  they  run  down  with  an  obtufe  angle  5  and  being  protu¬ 
berant  on  their  outer  fide,  they  gradually  incline  towards  the 
future  in  the  middle,  m  m ,  forming  a  cavity  two  inches  and  •§■ 
deep,  at  the  lower  extremity,  which  is  not  io  deep  as  at  the 
middle;  it  is  defigned  for  the  cProbofcis  to  reft  upon,  and  the 
eminencies  of  each  fide  are  for  giving  room  to  the  ^Alveoli , 
whence  the  tusks  00  proceed;  and  which  are  improperly 
called  teeth,  (and  therefore  this  bone  which  contains  them 
ihould  not  be  called  Os  maxillae)  fince  they  only  ferve  for  a 
animal,  and  ihould  rather  be  called  it§  horns ; 

they 
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they  are  of  different  bignefs  in  different  fubje&s,  and  the 
male  feems  to  have  them  bigger  than  the  female  ;  for  the  ele¬ 
phant,  which  was  burnt  at  Dublin,  had  them  much  bigger 
than  this  which  died  near  ‘Dundee  in  Scotland  ;  and  the  figure 
which  Dr.  Moulins  gives  of  them,  even  tho5  broken,  feems  to 
reprefent  them  much  larger  than  thtffe  in  this  fubjeff  ■  which 
were  very  fmall,  not  exceeding  the  bignefs  of  an  ordinary 
cane,  or  not  above  an  inch  in  diameter,  and  ftreight,  fo  far  as 
they  remained  unbroken  5  lb  that  Mr  .‘Blair  could  not  determine 
any  thing  about  Jlriftotle' s  affertion;  who  fays,  Mares  gran - 
diores  refmofque  habent  ;  fcemina  minor es ,  $$  contra  quam 
mares ,  vergunt  enim  deorfum ,  pronique  deviant  ;  perhaps  it 
might  have  been  fo  with  thefe,  and  that  the  keepers  might 
have  defignedly  broken  them,  that  the  difference  of  the  lex 
might  not  be  known  by  their  bending  downwards  or  upwards  ; 
it  is  true,  there  is  a  great  difference  between  the  weight  and 
length  of  thefe,  had  they  been  entire,  and  thofe  exceeding 
large  ones,  of  which  authors  give  an  account :  Tentzelius 
tells  us,  that  the  length  of  thofe  defcribed  by  him  is  eight 
feet  5  and  he,  with  feveral  others,  informs  us,  that  there  are 
of  them  that  weigh  100  pounds,  and  upwards;  fome  140, 
others  150,  and  thofe  he  mentions  were  upwards  of  100 
pounds ;  infomuch  that  Tavernier  tells  us,  that  in  the  Indies 
they  make  pofts  of  doors,  and  huge  pales  of  them  ;  and  it  is 
remarkable,  which  he  alfo  mentions,  that  the  elephants  of 
the  ifle  of  Ceylon  have  no  tusks,  but  the  firft  which  the  female 
produces  ;  and  this  is  confirmed  by  Mr.  Knox ,  in  his  account 
of  this  lfland  ;  viz.  that  few  of  the  elephants  there  have  tusks, 
and  thofe  only  the  males:  Authors  greatly  difputc,  whether 
thefe  tusks  Ihould  be  called  horns,  or  teeth  ;  fuch  as  would 
have  them  to  be  horns,  alledge  ;  1.  That  they  arife  from  the 
fcull.  2.  That  they  are  capable  of  a  polifh,  and  of  being 
brought  into  any  form,  which  it  is  difficult  to  do  on  teeth. 
3.  That  they  fall  off,  and  grow  again,  which  the  teeth  of 
no  animals  do,  excepting  thole  of  a  man  :  Such  as  would 
have  them  to  be  teeth,  tell  us,  that  it  is  peculiar  to  fuch 
anfmals  as  have  the  hoof  divided  into  two,  to  have  horns,  and 
that  horns  are  always  cavernous  or  Ipongy  within 5  whereas  thefe 
are  altogether  folid  ;  for  tho5  the  firft  reafon,  viz.  that  they 
arife  from  the  fcull,  be  granted,  yet  it  is  in  a  different  manner 
from  horns  ;  for  they  always  either  adhere  to  the  skull  by  a 
certain  articulation,  if  not  cavernous,  as  in  harts;  or  they  have 
a  protuberance  arifing  therefrom,  and  filling  up  their  capa- 
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elty,  if  cavernous,  commonly  called  the  dint  4  as  to  the  fecond  rea- 
ion,  tho’  it  be  granted,  that  they  may  be  polifhed,  &c.  yet  they  are 
not  capable  of  iuch  alterations,  lb  as  to  be  made  flexible,  as  horns 
are  by  boiling,  or  expofing  them  to  the  fire  4  indeed  by  their  ftruc- 
ture  they  feem  to  have  a  greater  reiemblance  to  teeth  5  for  they 
proceed  from  the  fcull,  and.  are  implanted  therein  by  Gomphofls 5 
and  thefe  in  this  fubjedl  had  cavities  about  two  inches  long,  large 
at  firft  in  proportion  to  the  diameter  ol  the  talks,  but  as  they  des¬ 
cended,  becoming  gradually  tapering,  till  they  terminated  in  a 
point,  analogous  to  the  cavities  in  the  roots  of  the  teeth,  and 
filled  up  with  the  fame  kind  of  fubftance,  whereby  they  are  kept 
firm  in  their  lockets  5  and  as  to  their  ftruflure,  Mr.  Blair  doubts 
not,  but  that  they  at  firft  confided  of  a  mucilaginous  fubftance  in 
the  fame  manner  as  the  teeth  4  and  that  afterwards  they  increafe 
by  the  appofition  of  feveral  Lamin# ,  or  Strata ,  in  proportion  as 
the  animal  grows  in  years:  Hence  it  is,  Mr  .Blair  fuppofes,  that 
! Tentzelius's  friend  came  to  be  convinced  by  thele  Laminae  in  the 
teeth,  that  the  bones  he  treats  of,  were  thofe  of  an  elephant  200 
years  old  4  the  Laminae  in  Mr.  Blair1 ’s  lubjeft  were  very  obvious, 
and  tne  imallnels  of  the  tulks  feemed  to  be  another  argument  of 
her  being  young,  according  to  their  term  of  life:  It  does' not  mat¬ 
ter  much,  whether  they  be  called  teeth  or  horns  5  for  if  we  take 
their  designation  from  their  fubftance,  they  may  be  called  teeth  4 
and  if  xrom  their  ule  in  pulhing  we  may  call  them  horns  4  and  to 
avoid  difpute,  they  may  be  called  tulks,  or  defences  4  in  Mr  .Blair’s 
fiahjeft  they  ran  about  fix  inches  high  in  the  Os  Palau,  and  ad- 
hered  thereto  by  a  ftrong  ligament,  as  has  been  already  obferv’d. 

j  e  defending  five  inches  from  the  middle 

Oi  the  depreflion  in  the  fore-part  thereof,  which  is  feven  inches 
from  the  top  of  any  of  the  eminencies,  forms  an  angle  a, 
3’  ant*  becomes  confiderably  deprefled,  where  the  mufcle  of 
the  lower  jaw,  and  Probofcis  is  lodged  4  this  depreflion  from  its 
beginning  0,  to  toe  Os  zygomaticum  h,  (where  it  is  eight  inches 
and  a  half  deep)  is  14  inches  and  f,  and  from  the  fore-part  g, 
jtig.  2.  to  the  otihce  of  the  Meatus  auditorium  k,  Fig.  5.  is  15. 
inches  4  alio  from  the  upper  protuberance  of  the  orbit  of  the  eye  L 
to  t  le  articulation  of  the  Os  zygomaticum ,  with  the  Os  tempo - 
rale  1,  is  nine  inches  and  \  4  the  Sinus  for  lodging  the  eye  is  fitu- 
a.ed  at  the  fore-part  of  this  depreflion  4  for  it  is  improperly  called 
orojt,  ince  only  half  or  the  part,  where  the  eye  is  lodged,  is 
b  ha<5  f«tee  remarkable  protuberances  4  one  at  the  upper, 

n  oie-paity,  whence  a  ftrong  cartilage  arife3,  and  is  inierted 
J  anotner  Proi:uberance,  feven  inches  diftant  (mcafucing  ob- 
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Iiquely)  formed  by  the  articulation  of  the  Os  zygomatic  am , 
with  the  05  maxillae  g?  and  a  third  protuberance  in  the  middle 
e,  at  three  inches  and  a  half  diftance  from  each  of  the  former  ; 
this  protuberance  ferves  for  the  inl'ertion  of  the  ‘Irochka  of  the 
Mufculus  ohliquus  major  ;  the  bottom  of  the  orbit  has  another 
Sinus  f,  which  conveys  the  optic  nerve  to  the  bottom  of  the  eye, 
the  upper  part  of  which  confifts  of  a  Lamina  of  the  Os  frontis, 
which  lies  over  the  Os  maxilla P;  from  beneath  this  Lamina  pro¬ 
ceeds  not  only  the  Nervus  opticus ,  motor ius,  and  patheticus ,  but 
iikewife  a  confiderable  branch  of  an  artery,  vein,  and  fifth  pair 
of  nerves  ;  which  running  forwards,  pafs  through  a  large  hole  m 
in  the  Os  maxillae,  and  are  difperfed  in  the  Irobofcis ,  of  which 
hereafter  ;  the  Sinus  f  \  whole  lower  fide  is  formed  by  a  fpine 
running  along  the  Os  maxilla,  is  nine  inches  long,  and  an  inch 
and  half  broad  at  the  middle,  and  an  inch  deep  5  but  as  it  comes 
forwards,  it  is  enlarged,  as  the  globe  of  the  eye  increales :  The 
Os  maxillae  is  a  very  irregular  bone  ;  at  the  fore-part  of  the  icull 
it  begins  with  a  fharp  point  pp,  having  that  part  of  the  Os  Fron- 
tis ,  which  forms  part  of  the  orbit  d ,  Fig.  2.  on  the  one  fide, 
and  that  part  of  the  Os  palati ,  m>  which  forms  the  hole  for  the 
root  of  the  trunk,  on  the  other  5  from  whence  running  fix  inches, 
and  inclining  inwards,  by  a  curved  future,  it  terminates  in  a  pro¬ 
tuberance  5  beneath  which  is  a  fmall  Sinus ,  afcending  obliquely 
to  the  hole  for  the  root  of  the  trunk  n ,  formed  by  the  blood-vd- 
fels,  as  they  proceed  to  the  trunk;  from  thence  it  runs  obliquely 
backwards,  and  is  articulated  with  the  Os  palati  by  a  broad 
fquamous  future ;  from  the  middle  protuberance  of  the  Sinus  for 
the  eye  d>  it  runs  ftrait  backwards  for  the  Ipace  of  18  inches, 
being  articulated  with  that  part  of  the  Os  front  is,  which  forms 
the  aforefaid  lower  edge  of  the  Sinus ,  for  the  optic  nerve  f  5  and 
then  it  begins  to  be  overlaid  with  a  Lamina  of  the  bone,  which 
forms  the  upper  and  back-part ;  from  whence  it  defcends  nine 
inches,  till  it  comes  to  the  root  of  the  teeth  //;  the  above-men¬ 
tioned  protuberance,  having  formed  a  part  of  the  Sinus  for  the 
globe  of  the  eye,  as  was  laid,  runs  backwards  fix  inches,  and  is 
articulated  (by  a  flat  future  g,  which  flrlt  defcends  half  an  inch, 
then  runs  obliquely  backwards  two  inches  and  a  half)  with  the 
Os  zygomaticum ;  at  its  beginning  it  is  two  inches  and  a  half 
broad,  plain  on  its  inner,  and  convex  on  its  outer  furface;  bent 
as  it  defcends  like  a  horn,  and  terminating  in  a  point  5  from  the 
lower  part  of  this  future  it  becomes  much  thicker,  and  having 
formed  a  Sinus  about  four  inches  long,  it  runs  towards  the  fore* 
part  of  the  icull  5  from  this  Sinus ,  as  it  has  returned  three  inches, 
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is  formed  the  fide  of  an  oval  hole,  which  running  from  the  fore 
to  the  hinder-part,  is  about  three  inches  and  a  half  Jong,  and 
two  inches  from  the  one  fide  to  the  other  5  it  was  two  inches 
thick  at  that  fide,  formed  by  the  Os  maxilU,  and  towards  the 
i ProceJJus  zygomaticus  3  and  at  its  other  fide,  it  ran  ftrait  back¬ 
wards  from  the  Os  maxilla,  in  a  dire  ft  line,  with  the  large  ca¬ 
vity,  which  contains  the  mulcles,  that  move  the  lower  jaw  and 
<J> robofciSy  this  hole  is  analogous  to  that  in  a  human  fkeleton  in 
the  Os  maxillae,  beneath  the  orbit  of  the  eye  5  and  is  larger  in 
quadrupeds,  being  deftined  for  the  tranfmiffion  of  a  vein,  artery, 
and  the  fuperior  branch  of  the  fecond  divifion  of  the  fifth  pair  of 
nerves,  which  in  thefe  go  to  the  upper  lip  and  jaw 3  but  in  this 
fubjeCt,  it  is  probable  they  ferve  for  the  nourifhment  and  other 
fund  ions  of  the  Probofcis 3  it  is  reprelented  by  r  r,  Fig.  2,  by 
mm  Fig.  3.  and  by  8, 8  Fig.  4.  From  this  hole  the  Os  maxilla 
inclines  fix  inches  towards  the  root  of  the  teeth  n :  The  Os  zy~ 
gomaticum  s ,  i ,  Fig.  2.  3.  ferves  as  in  all  other  animals,  for 

a  defence  to  the  mufcles  that  move  the  lower-jaw  3  in  men,  and  in 
feveral  other  animals,  it  is  formed  of  a  production  of  the  Os 
temporale ,  articulated  with  another  production  from  the  Os 
mal(£>  by  a  particular  future,  called  Sutura  tranfverfa  3  but 
here  it  was  the  mod  remarkable  bone  of  all  the  head  3  for  being 
1 2  inches  long,  and  two  inches  broad,  it  is  articulated  with  the 
Os  maxilla ?  before,  and  running  backwards  fix  inches,  it  meets  at 
its  fuperior  part,  with  a  production  of  the  Os  calvaria?  /,  Fig.  3. 
as  it  may  be  called,  which  accompanies  its  lower  part  other  fix 
inches,  and  then  terminates  in  an  obtufe  angle  5  it  is  loofely  join’d 
with  this  production,  and  it  is  probable,  that  it  is  capable  of  a 
confiderable  motion,  on  the  following  accounts  5  1.  The  Sinus' s  in 
the  back-part  of  the  fcull,  for  receiving  the  condyles  of  the  lower 
jaw,  are  larger  than  the  condyles  themlelves,  by  which  means, 
they  have  a  pretty  good  fpace  to  move  from  the  right  to  the  left  5 
and  the  Os  zy gomaticum  being  their  defence  on  each  fide  externally, 
which  way  loever  they  move,  thefe  may  be  luppofed  to  yield. 
2.  The  lower-jaw  is  of  fuch  weight,  that  its  mufcles  neceflarily 
require  a  large  fpace  to  ad  in,  and  that  may  be  conciliated  {here¬ 
to,  by  the  motion  and  yielding  of  this  bone.  3.  The  grinders  of 
the  lower-jaw  are  much  longer,  than  thole  of  the  upper,  and 
therefore  require  a  larger  fpace  to  move  in,  for  the  better  perfor¬ 
mance  of  madication  (becauie  the  upper-jaw  in  this,  as  in  moil 
other  animals,  is  immoveable)  to  which  the  motion  of  this  bone 
mud  very  much  contribute  3  add  to  thefe,  the  manner  of  its  ar¬ 
ticulation  3  for  it  reds  upon  the  production  of  the  Os  maxilla? 

before 
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before,  and  moves  to  and  fro,  as  it  were  behind,  upon  the  pro¬ 
duction  of  the  Os  calvaria ,  that  refts  upon  it :  At  the  upper 
part  of  the  back  of  the  i'cull,  the  two  eminencies,  formerly 
mentioned,  appear  more  confide rable,  becauieof  the  interveening 
Sinus  ;  which  from  two  inches  deep,  and  10  inches  from  right  to 
left,  becomes  four  inches  deep  ;  for  the  eminences  aa ,  Fig.  4. 
approach,  as  they  run  backwards,  much  nearer  to  each  other,  and 
the  Sinus  running  obliquely  downwards,  becomes  dill  deeper,  hav¬ 
ing  alpine  cy  PI.  VIII.  Fi.  1.  lix  inches  long,  and  an  inch  deep  ;  this 
fpine  ferves  for  the  infertion  of  the  mulcles,  that  move  the  head  5 
the  bone  on  each  fide  thereof  is  very  full  of  Rug#,  which  leems 
to  be  an  excellent  contrivance  5  becaufe  of  the  great  llrength  re- 
quifite  here  in  the  tendons,  for  fupporting  the  weight  of  the  head 
of  this  huge  animal  ;  for  which  end  it  was  neceflfary  that  the  lur- 
face  of  the  bone,  whence  they  arile,  fhonld  be  very  unequal,  that 
their  fibres  might  be  the  more  firmly  inlerted  therein  $  here  like- 
wife  the  tax-wax,  above-mentioned  was  inferred  5  by  means  of 
this  Ipine  in  the  middle  and  the  eminencies  on  both  fides  of  the 
SinuSy  the  furface  of  the  bone  is  much  more  enlarged,  and  the 
mulcles  with  their  tendons,  are  more  capable  of  moving  the  head, 
direcfly  or  obliquely  to  either  fide,  than  if  the  bone  had  been 
plain  ;  as  the  fpine  of  the  Sinus  ends,  the  bone  1'wells  out  three 
inches  towards  the  back- part,  and  then  delcends  an  inch  and  a 
till  it  reaches  the  hole  for  the  ipmal  marrow  d  dy  PL  VI 1.  Fig.  4. 
and  here  the  bone  from  the  upper  part  of  the  orifice  of  the  Mea¬ 
tus  auditorius  on  each  fide  becomes  protuberant  for  io 
inches  e  e,  till  it  reaches  the  Procejfus  condy  hides  cc  3  this 
protuberance  performs  the  fame  office  as  the  Apophyfis  Maf- 
toides  in  other  animals  ;  lerving  for  the  infertion  of  the  mulcles 
that  bend  the  head  inwards;  the  Procefjus  condy hides  cc  are 
leyen  inches  diflant  inclufive;  each  of  the  Condyles  being  two 
inches  and  f  broad  from  right  to  left,  as  they  arile  gradually 
from  their  external  fide  ;  and  from  the  lower  to  the  upper  part, 
arifiog  lemicircularly,  as  it  were,  five  inches  long  ;  the  hole  for 
the  lpinal  marrow  ddt  at  the  upper  part,  between  the  Condyles , 
is  three  inches  broad,  two  inches  and  y  at  the  middle,  and  two 
inches  at  the  lower  parr,  till  at  laffc  it  terminates  in  a  point ;  it  is 
three  inches  and  \  long,  and  its  margin,  about  the  middle  of  toe 
Condyle ,  is  two  inches  thick  ;  the  bone  becomes  more  flat  below 
thele  Condyles ;  inlomuch,  that  tending  inwards  there  is  a  Sinus 
formed,  above  which,  the  ProceJJus  ftyloides  g  ariles,  being 
there  articulated  by  Synchondrofis  3  this  Procejjus  ftyloides  is 
Cartilaginous  about  an  inch  h  at  its  bale ^  whence  arifiog  hard 
Vol.  V.  8  K  r  and  * 
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and  folid  for  four  inches  k,  flat  on  its  infide,  and  convex  on  its 
outfide,  and  an  inch  broad,  it  is  afterwards  divided,  and  lends 
out  another  bone  i  five  inches  and  |  long ;  which  bending  towards 
the  icull,  but  outwards  from  that  place,  whence  it  proceeded,  for 
the  fpace  of  two  inches,  it  becomes  gradually  fmaller,  till  it  ter¬ 
minates  in  a  point,  not  unlike  the  nib  of  a  writing  pen ;  between 
the  Sinus,  below  the  TroceJJui  ftylotdes  and  the  Condyles,  at  an 
inch  and  a  half  diftance,  is  fituated  the  hole  for  the  jugular  vein  m 
in,  thro’  which  Jikewife  the  par  vagutn  ny  PI.  VIII.F1g.19.  pafles  5 
which  bem«  oval,  is  an  inch  and  a  quarter  long,  2nd  half  an  inch 
broad  5  on  the  outfide  of  the  Proceffus  fiyloides  is  to  be  leen  the 
hole  /  for  the  Porno  dura  of  the  auditory  nerve  5  this  is  lo  near 
the  root  of  the  Sinus ,  that  it  could  not  be  well  reprefented  in  the 
figure;  between  the  origin  of  the  Proceffus  fiyloides  ggy  and 
the  hole  for  the  jugular  vein  m  m,  is  lodged  the  bony  part  of  the 
aquedu<51  n  n 3  which  delcends  five  inches ;  it  is  y  an  inch  broad, 
and  lo  flat,  that  it  could  fcarcely  be  reprefented  in  the  figure; 
from  thence  is  a  Crena,  whole  orifice  is  reprefented  by  ooy  where 
its  fle/hy  part  was  contained,  which  communicated  with  the  pa¬ 
late;  it  delcends  three  inches  obliquely  inwards;  from  the  afore- 
laid  hole  mm  for  the  jugular  vein,  is  fituated  the  hole  pp  tor  the 
carotid  artery,  which  is  lb  large  as  to  admit  the  point  of  one’s 
little  finger  3  defending  in  a  ftreight  line  from  the  Proceffus 
fiyloides  g  for  three  inches  and  y,  you  come  to  the  hole,  where 
the  artery  of  the  Dura  mater  enters  the  Icull,  and  by  which  the 
third  branch  of  the  fifth  pair  of  nerves  paffes  out;  here  likewil'e 
the  vein,  which  returns  by  the  large  hole  in  the  Os  maxillare 
from  the  Probofcis  (after  it  has  palled  fome  little  way  beneath 
the  Lamina ,  which  forms  the  upper  edge  of  the  Sinus  for  the 
orbit  of  the  eye)  paffes  out,  and  runs  back  to  be  joined  with  the 
jugular  vein ;  thele  holes  are  fituated  on  each  fide,  between  the 
aqnedudf,  and  the  Sinus ,  for  the  reception  of  the  lower  jaw  y9 
and  are  both  received  within  a  like  Sinusy  lo  that  they  could  not 
be  reprelented  by  an  orifice ;  the  bone  for  the.  reception  of  the 
Proceffus  fiyloides ,  as  has  been  faid,  is  deprefled;  and  from 
thence,  for  the  fpace  of  two  inches,  till  you  come  to  the  hole  pp 
for  the  carotid  artery,  it  is  railed  for  the  aquedu£l  nn ;  from 
thence,  between  the  two  holes,  it  is  gradually  protuberant  to  the 
Condyle 3  from  below  this  hole  ppy  firaight  downwards,  during 
the  progrefs  of  the  twb  aquedu&s  n  ny  which  are  three  inches 
diflant,  it  is  depreffed,  till  you  come  to  the  Choanay  or  paffage 
between  the  palate  t  PI.  Vil.  Fig.  2..  and  the  root  of  the  trunk  i ; 
between  the  two  holes  q  q  for  the  artery  of  the  Dura  mater  are 

fix 
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fix  inches;  the  length  of  the  Sinus,  in  human  fubje&s  called 
the  glenoid  cavity,  meafuring  from  that  part  of  it,  which  is  to¬ 
wards  the  hole  for  the  artery  of  the  'Dura  mater  q  qy  till  you 
come  to  the  extremity  of  the  Os  zygomaticum ,  is  five  inches  and 
£ ;  this  Sinus  is  fcarcely  at  all  depretfed,  it  is  rather  protuberant, 
with  a  femicircular  furface  from  the  upper  to  the  lower  part ;  it 
is  well  enough  guarded  on  both  fides  ;  fo  that  notwithstanding 
this  protuberant  reception  for  the  Condyles ,  yet  their  diflocation 
is  prevented  on  the  outfide  by  the  extremity  of  the  Os  zygoma¬ 
ticum  sc,  and  on  the  infide,  firft  by  a  hollow,  and  then  by  a  pro¬ 
tuberance  in  the  bone ;  and  this  contrivance  feems  very  much  to 
facilitate  the  motion  of  the  jaw  ;  for  had  this  Sinus  been  io  pro- 
portionably  deep,  however  fuperficial  it  might  have  been,  as  in 
human  fubje£ls,  its  motion  had  not  been  fo  free,  as  we  obferve  it 
is;  for  by  this  femicircular  iuperficies,  the  Condyles  have  the 
more  room  to  move  backwards,  and  the  lower  jaw  to  be  dcpref- 
fed,  that  it  may  move  forwards,  and  prefs  the  aliment  againft  the 
upper  teeth,  with  the  greater  force ;  the  mufcles  likewik  prevent 
its  falling  too  much  back,  and  the  Os  zygomaticum ,  its  inclining 
too  much  to  either  fide  ;  above  the  large  procefs  of  the  Os  waxy 
illee,  which  is  articulated  with  the  Os  zygomaticum ,  lies  the  ori¬ 
fice  of  the  Meatus  auditorius  k  Fig.  3  ;  which  being  oval,  is  aa 
inch  long,  and  half  an  inch  broad ;  between  this  external  ori¬ 
fice,  and  the  Proceffus  petrofus  the  Meatus  is  eight  inches  long  ; 
by  means  of  this  larger  Sims  on  each  fide,  the  bafis  of  the  fcull 
is  contra&ed  in  fuch  a  manner,  that  from  the  hole  q  Fig.  4 
down  towards  the  root  of  the  teeth  3,  4,  which  is  nine  inches, 
the  breadth  is  but  feven  inches  and  £ ;  from  the  extremity  of  the 
bony  part  of  the’  aquedudf  downwards,  the  bafe  of  the  fcull  is 
compoled  of  two  cavernous  bones,  about  two  inches  and  a  half 
thick,  with  a  large  Sinus  in  the  middle  S  three  inches  and  half 
in  diameter;  at  the  end  of  the  Sinus  for  the  flefhy  part  of  the 
aquedu^,  and  at  the  root  of  the  teeth  four  inches  and  a  half; 
this  Sinus ,  after  it  is  become  two  inches  deep,  terminates  in  the 
Choana ;  this  paffage  is  eight  inches  long,  and  two  inches  and  a 
half  broad,  with  the  Vomer  u  in  the  middle,  extending  from 
thence  to  the  root  of  the  trunk  eight  inches ;  the  back-part  of 
this  Vomer  is  fharp,  and  thin,  but  its  fore-part  is  thicker,  con- 
fifting  of  two  Lamin<e ;  Dr.  Moulins ,  upon  oblerving  the 
tongue,  is  of  opinion,  that  the  elephant  breathes  by  this  paffage 
Only,  and  not  by  the  mouth ;  but  Mr.  ^Blair  did  not  find,  that 
this  pafiage  was  proportionally  more  patent  in  this  animal,  than 
ill  any  other,  only  it  leemed  to  be  more  dire£f ;  for  as  in  other 

R  r  2.  animals 


3i6  M  E  M  O  I  R  S  of  the 

.animals  this  hole  communicates  with  the  root  of  the  nofe,  an<J 
the  bone  gives  the  air,  at  its  exit,  another  dire&ion,  fo  here  the 
fore  and  back-part  of  the  Choana  are  dire&Iy  oppofite  3  but  then 
I  he  trunk  itfelf  gives  the  air  a  quite  different  direction,  than  in 
the  bones  of  other  animals  3  indeed,  there  is  one  argument  that 
ieems  to  ftrengthen  Dr.  Moulin  s' s  opinion  5  viz.  That  by  the 
trunk  the  elephant  fucks  up  any  liquor  it  has  occafion  for,  which 
it  afterwards  empties  into  the  mouth  5  and  lb  by  drawing  in  the 
air,  it  can  keep  firm  in  its  extremity,  any  thing  it  takes  hold  of* 
however  the  obje&ions  formerly  advanced  againft  this  opinion, 
ieem  to  be  of  greater  weight,  than  the  arguments  here  propoled, 
are  for  it  5  thele  two  cavernous  bones  on  each  fide  the  Choana  are 
filled  up  from  the  two  firm,  iolid,  white,  weighty  teeth  3,  43 
the  pofierior  of  which  does  not  grind,  but  ferves  for  a  wedge,  as 
it  were,  to  keep  that  before  it,  5,  firm  in  its  place  3  this  tooth 
runs  obliquely  backwards  three  inches  from  the  fore-tooth  5  that 
part  of  it,  which  is  without  the  jaw-bone,  is  half-round,  being 
fix  inches  in  lurface,  from  its  root  on  the  one  fide  to  that  on  the 
other,  and  polilhed,  and  fmooth  like  glafs  3  how  far  this  tooth 
or  the  other  might  go  up  he  could  not  telj,  nor  give  any  account  of 
its  lhape  within  the  bone,  unlefs  he  had  broken  the  fculljonly  he 
pbferves  that  the  Alveoli  of  the  teeth,  elpecially,  that  which  con¬ 
tained  the  hinder  teeth  were  very  thin  3  the  length  of  each  of  the 
teeth  is  leven  inches  3  thele  teeth  are  not  alike  on  both  fides  3  for 
.that  on  the  right  fide  is  but  an  inch  without  the  Alveolus  y  through¬ 
put  its  whole  extent  on  the  outer  fide,  and  on  its  inner  fide,  it  is 
protuberant  an  ipeh  at  its  fore-part,  and  two  inches  at  its  back- 
part;  whereas,  that  on  thekftfidejs  protuberant  only  an  inch  before, 
pn  the  outfide,  and  three  inches  behind,  where  it  fbrnas  a  kind  of 
angle,  as  it  is  joined  with  the  hinder  tooth  3  and  on  the  outfide 
it  is  protuberant  half  an  inch  before,  and  two  inches  behind  3  the 
tooth,  2,  on  the  right  fide  grinds  with  that  of  the  lower  jaw, 
throughout  its  whole  extent  3  whereas,  that  of  the  left,  5,  after 
|t  has  run  back  fix  inches,  runs  up  with  a  half  round  furface  two 
inches,  before  it  is  joined  with  the  hinder  tooth  3  Dr.  Moulins  in 
bice  manner  takes  notice  of  this  difference  between  the  fhape, 
fituation,  and  dimenfions  of  t]ie  right  tooth  from  the  left  in  that 
elephant  that  filed  at  ‘Dublin  3  for  he  fays,  the  length  of  the 
teeth  of  trie  right  upper  jaw  is  four  inches,  but  that  of  the  oppo¬ 
site  only  tfiree  3  and  the  two  outward,  or  fore-teeth  of  the  upper 
jaw  were  ibmewhat  longer  than  thole  of  the  lower  3  the  Dr.  takes 
po  notice,  whether  the  hinder  teeth  of  the  upper  jaw  grind,  or 
pot  3  put  in  Mr,  “Blair', s  fubjeft,  not  only  both  the  hinder  teeth 
-  ■  '  ...  '  '  ’  ‘  ‘  '  d.Q 
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not  grind,  but  likcwile  fome  of  the  fore-teeth  of  the  left  fide  5 
thele  teeth,  as  the  Dr.  well  oblerves,  are  all  Molares ,  being  two 
inches  broad,  and  that  part  wherewith  they  grind,  fix  inches  and 
a  half  on  the  right  fide,  and  five  and  a  half  on  the  left  5  their 
i'urface,  tho*  flat,  is  very  unequal;  for  they  have  alternately 
placed  (running  from  right  to  left)  a  cavity,  and  then  an  emi¬ 
nence,  and  this  latter  is  furrounded  by  a  rough  protuberant  bor¬ 
der  ^  there  are  nine  cavities,  and  as  many  undulated  eminencies  5 
which  feems  to  agree  with  what  Mr.  'Kay  oblerves  5  viz.  That 
thele  teeth  have  eight  or  nine  parallell  undulated  lines  in  their 
i'urface  ;  the  fituation  of  thele  tee&h  feems  to  Mr.  Blair  to  be 
peculiar  to  this  animal  ;  for  inftead  of  running  from  the  upper 
to  the  lower  part,  as  in  other  quadrupeds,  they  run  from  the  fore 
to  the  hinder  part,  as  in  human  fubje&s,  being  placed  at .  „ .  . 
inches  diftance,  at  the  beginning,  or  fore  part,  and  ....  inches, 
at  their  hinder  part  5  from  the  fore-part  of  thefe  teeth  the  Os 
fdlati  runs  down  ....  inches,  having  the  divifion  10,  mention¬ 
ed  above,  in  the  middle  much  enlarged  ;  as  to  the  thicknels  of 
this  bone,  it  correlponds  to  the  tufks,  which  are  implanted  in 
.each  fide  thereof ;  it  feems  to  be  placed  in  this  manner,  on  two 
accounts.  That  it  may  anfwer  to  the  diftance,  or  cover  that 
part  ot  the  lower  jaw,  which  runs  between  the  fore-part  of  the 
grinders  above,  cc ,  PI.  VIII.  Fig.  2,  and  the  procels  at  its  lower3 
middle  part,  e .  2.  That  it  may  give  room,  as  has  been  above 
oblerved,  fpr  the  trunk  to  reft  upon,  left  it  Ihould  dilcommode 
the  mouth. 

The  lower  jaw  confifts  of  one  large  bone,  with  fore  and  hin¬ 
der  part,  and  five  procefles;  viz.  two  Condyles  a  a  Fig.  2»  3, 
two  procefles  of  the  Corona  bb ,  and  one  procels  of  the  chin  e  ; 
it  is  articulated  by  a  double  Arthrodia  with  the  upper  jaw,  as 
in  all  other  animals  ;  the  two  Condyles  aa>  are  12  inches  diftant 
jnclufive;  their  lurfaces  are  convex,  both  from  right  to  left, 
which  is  three  inches  and  a  half,  and  from  the  fore  to  the  him 
der  part,  which  is  two  inches  ;  they  are  received  into  the  Sinus 
of  the  upper  jaw  x,  Fig,  64,  which  as  has  been  laid,  is  five 
inches  and  a  half,  fo  that  they  have  room  enough  to  move  in 
maftication  ;  the  lmalleft  part  of  the  neck,  below  the  Condyle , 
is  three  inches  from  the  fore  to  the  hinder  part  ;  from  whence  de¬ 
scending  three  inches,  it  becomes  fix  inches  broad,  b  Fig.  3.  and 
two  inches  thick  at  its  back  part,  where  it  forms  an  obtule  angle; 
from  whence  running  forwards  at  its  outer  fide  two  inches,  it  be¬ 
gins  to  form  a  Sinus  for  the  inlertion  of  the  mulcles,  that  move 
tfie  jaw  5  this  Sinus >  running  fprwards  four  inches  more,  termi¬ 
nates 
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Bates  in  a  (harp  edge  of  the  bone,  which  delcends  to  form  the 
procels  of  the  Coronet  bbj  this  Sinus  is  eight  inches  from; 
the  upper  to  the  lower  part  ;  at  the  upper  part  of  the  Proceffus 
corona  it  is  eight  inches  broad  from  the  fore-part,  where  it 
is  /harp,  to  the  hinder  part,  where  it  is  thick  and  obtufe,  and  at 
its  middle  nine  inches  and  half,  kb  Fig.  4.  the  Proceffus  Coronas 
from  the  upperto  the  lower  part  is  fix  inches,  with  a  iemicircular; 
edge,  as  it  were,  but  fomewhat  more  protuberant,  where  it  is > 
not  fo  fharp  as  the  upper  margin  ;  in  tne  inner  fide  of  the  fame, 
part  of  the  bone,  we  find,  descending  feven  inches  from  the  con¬ 
dyle,  till  we  come  a  little  below  the  aforefaid  obtule  angle,  the 
beginning  of  a  large  hole  b  Fig.  3.  three  inches  and  a  half 
long  ;  viz.  From  the  firfl  forming  of  its  Sinus  to  its  lower  part*, 
and  an  inch  and  a  half  broad  ;  this  hole  is  for  receiving  the  vel- 
iels  that  form  and  nourifh  the  teeth  5  here  the  jaw  begins  to  be; 
about  four  inches  thick  behind,  being  convex  in  its  back-part  y 
from  whence  running  four  inches  forwards,  it  inclines  about  two 
inches  and  a  half  inwards,  where  it  forms  a  large  Sinus  for  the  in- 
iertion  of  the  Maffeter  mufcle,  which  could  not  be  reprelentedi 
in  the  figure,  becaufe  the  outfide  always  obftrufted  the  view  of 
ibemfide;  this  Sinus  delcends  obliquely  nine  inches  from  the 
neck  of  the  condyle,  till  it  comes  to  the  root  of  the  teeth,  c  y 
which  fpace  does  not  appear  fo  large  in  the  figure,  becaufe  of  the  ; 
poiition  of  the  jaw  5  and  from  the  fore-part  of  the  Coronas  back¬ 
wards,  till  the  jaw  become  thick,  five  inches  and  §  ;  from  the:: 
back-part  of  the  jaw,  at  the  aforefaid  obtule  angle,  till  you  comet 
to  the  point  of  the  Procejfus  Menti  h ,  in  a  flrait  line,  is  27? 
inches  j  the  arch  of  the  pofterior  furface  from  the  lame  angle,  till' 
you  come  in  a  line  with  the  beginning  of  the  teeth,  or  lowerr 
part  of  the  Corona  c ,  is  14  inches  and  a  half;  from  whence: 
meafuring  outwards.  from  the  root  of  the  teeth,  it  is  three 
inches  to  the  aforefaid  lower-part  of  the  Coronay  from  thence  to  the* 
middle  of  the  back  part  is  five  inches  5  and  from  the  root  of  the 
teetn  at  the  external  part  to  the  lame  place  at  the  internal  part, 
is  16  inches,  and  here  the  jaw  is  about  four  inches  thick  behind  ; 
a?  the  joining  of  the  two  teeth  llrait  downwards,  it  is  fix  inches? 
and  a  half,  and  here  it  inclines  gradually  outwards  for  above  three; 
inches;  whereas  its  inner  lurface  is  almoll  plain,  or  at  lealt  1m 
fo,  the  fpace  of  four  inches  ;  and  then  below,  it  inclines  three  in— 
cnes  gradually  outwards,  forming  an  arch  in  its  progrels;  the  jaw' 
Is  at  thickeft,  flrait  downwards  from  the  loweft  part  oft 
the  Corona  j  and  here  it  begins  to  run  obliquely  forwards,  til'll 
meeting  lame  part  of  the  bone  from  the  other  fide,  it 
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terminates  in  the  Troceffus  menti ,  e.  Fig.  4  b,  Fig.  z.  which 
runs  obliquely  outwards,  and  Teems  very  proper  for  defending  the 
mouth  from  the  incony eniencies  of  the  trunk,  which  would  preis 
too  much  upon  it,  by  its  weight,  were  it  not  defended,  both  by 
that  part  of  the  Os  falatiy  which  runs  down  from  the  teeth  in 
the  upper-jaw,  upon  which  it  refts  j  and  by  this  Symphyfis,  or 
\ TroceJJus  mentis  hy  e ,  which  keeps  it  frill  inclining  downwards, 
and  luffers  it  not  to  bend  inwards :  Add  to  this,  that  this  pro- 
cels  may  fome what  afriftthe  Probofcis ,  in  its  elevation,  when  the 
animal  bending  the  head  a  little  forwards  may  make  the  point 
puih,  or  beat  up  the  Probofcis  from  above  it  5  as  the  lower-part 
of  the  jaw  in  its  progrels  forwards  runs  obliquely  downwards,  fo 
the  upper  part  at  the  root  of  the  teeth  runs  ftrait  forwards,  or 
rather  inclines  a  little  upwards,  ee,  Fig.  2,  3  5  lb  that  where¬ 
as  it  is  only  fix  inches  and  a  half  from  the  upper  to  the  lowee 
part,  at  the  joining  of  the  teeth ,  now  it  is  leven  inches  and  f 
ftrait  downwards,  and  here  its  lurface  is  more  plain ;  for  before  it 
was  convex  and  lemicircular,  as  it  were  5  but  all  along  the  edge 
of  the  Sinus  for  the  lodging  the  tongue  d  e,  to  the  outermoft  point 
of  the  Proceffus  Mentis  it  is  nine  inches:  Now  we  confider  the 
inner  part  from  the  place  where  we  left  it,  and  find  it  frill  more 
plain  j  where  meafuring  from  below  the  aforefaid  joining  of  the 
two  teeth  ftrait  forwards,  it  is  four  inches  on  each  fide,  till  both 
meet  in  a  temicircle/  Fig.  3.  about  three  inches  diameter  at  the 
lower-part,  and  lomewhat  nearer  at  the  root  of  the  teeth  •  after 
it  has  run  two  inches  upwards,  it  runs  ftrait  forwards  with  a  con  ¬ 
vex  furface,  four  inches  thick  5  from  thence  it  ateends  four  inches 
more  to  the  root  of  the  teeth  d ,  Fig.  4,  this  Sinus  is  for  lifting  up 
the  tongue,  which  is  very  narrow  and  pointed  :  The  condyles  are 
12  inches  diftant  inclufive;  whence  the  bone  running  downwards, 
and  fomewhat  backwards  three  inches  forms  an  obtufe  angle, 
vyhich  is  17  inches  exclufive  diftant  from  its  oppofite*  and  here  the 
bone  begins  to  fwell  by  degrees  to  a  confiderable  thicknels  $  from 
thence  delcending  gradually  eight  inches,  it  is  18  inches  diftant  $ 
and  thence  inclining  obliquely  forwards  eight  inches  more,  it  is 
14  i  inches  diftant  $  inclining  frill  more  forwards  to  the  bate,  where 
the  two  bones  meet,  the  bone  becoming  frill  thinner,  it  is  nine- 
inches  5  from  which  on  each  fide,  till  you  come  to  the  Proceffus 
Menti ,  it  is  leven  inches  $  this  far  as  to  its  back-part ;  now  as  to 
its  fore-part,  firft  there  is  the  condyle  aay  Fig.  4.  then  there  is 
a  lharp  fipine,  which  runs  obliquely  to  the  Corona  b b  $  from 
whence  to  the  root  of  the  teeth  it  is  thicker;  and  of  a  femicirculac 
fornix  oppofite  to  this  the  bone  begins  to  (well  at  its  outer  fide, 

and 
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and  becomes  plain  at  its  inner  fide  3  that  is  to  fay,  that  which 
regards  the  mouth,  and  that  which  does  not  5  its  lurface  on  both 
fides  is  very  fmooth,  with  a  great  many  holes  for  the  ingrefs  and 
egrels  of  the  blood-veflels,  which  nourilh  the  bone  5  and  at  its ; 
fore-part,  it  has  two  large  holes  for  the  Mdaillaris  inferior  ZA„ 
Plate  VII.  Fig.  1.  or  branch  of  the  fifth  pair  of  nerves,  which  are 
difperfed  at  the  roots  of  the  teeth. 

There  is  immediately  below  the  Cor on# ,  or  near  thereto,  both 
in  human  and  animal  lubjebfs,  a  pretty  large  hole  in  proportion 
to  the  bulk  of  the  animal,  for  the  emiffion  of  a  branch  of  the 
external  carotid  artery,  jugular  vein,  and  fifth  pair  of  nerves,, 
called  Maxillaris  inferior  3  which  are  dilperled  in  the  roots  of 
the  teeth  for  their  nourifhment,  and  for  giving  them  that  exqui- 
fite  lenlation  of  pain,  which  thole  affefied  with  the  tooth- ach 
are  very  fenfible  of  3  and  in  this  hole,  in  fheep,  calves,  and  other 
quadrupeds,  elpecially  fuch  as  are  young,  as  alio  in  children 
before  the  leventh  year,  and  even  afterwards  for  fome  time,  in 
the  cavernous  part  of  the  bone,  where  the  teeth  do  not  penetrate 
the  jaw,  there  are  rudiments  of  teeth  to  be  leen$  cavernous  in 
that  extremity,  which  is  towards  the  bale  (wherein  the  liga¬ 
ments,  that  keep  the  root  fixed,  are  firmly  impaled)  and  iblid 
at  the  other  extremity  5  fo  from  the  above-mentioned  large  hole 
in  this  animal,  Mr.  Blair  oblerved  leveral  of  thele  rudiments  of 
teeth,  lying  in  layers,  or  rather  placed  perpendicularly  acrols  the 
bone  of  each  other’s  fide,  from  the  hole  ££  Pl.VIII.Fig.  3,  till  the 
teeth  began  to  appear  3  thole  that  were  placed  neared;  the  hole 
were  fmaller,  not  exceeding  an  inch  in  breadth,  and  half  an  inch 
p  length,  i.  e.  from  above  downwards,  cavernous  at  the  lower  or 
back  part  (for  the  reception  of  the  ligament,  which  is  guarded 
by  two  thin  hard  Laminae')  and  lblid  at  the  other  3  thofe  nearelt 
the  hole  were  interfered  two  or  three  times  by  membranes,  1 
whereby  they  could  be  disjoined  3  but  after  he  had  extraffed  fe- 
veral,  he  found  no  more  any  lucn  fepararion,  but  that  they  were 
entirely  cavernous  from  the  right  to  the  left  3  each  of  them  was 
inverted  by  a  membranous  tunicle,  a  cPerio{leumy  as  it  were,  and 
had  fomething  refembling  a  cartilaginous  fubftance  between 
them  3  their  lurface  is  very  unequal  at  the  orifice,  where  they  re¬ 
ceive  the  ligaments,  and  veffels  c,  as  if  they  had  been  folded  up 
into  leveral  'Plica?,  and  afterwards  taken  aiunder3  and  from  it 
tnere  run  leveral  ridges  and  furrows  b ,  from  one  extremity  to  the 
other  3  where  the  ligaments  ceale,  they  become  exceeding  lblid, 
and  ponderous,  and  at  their  upper  extremities,  lemicircular,  and 
lometimes  they  are  formed  into  digitations  a  PL  IX.  Fi.  13  when 

they 
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approach  to  that  part  of  the  bone,  where  the  teeth  appear,  they 
begin  to  quit  the  4 Periofteum ,  by  which  they  were  diuinguifhed, 
and  unite  dole  together,  lo  as  to  form  one  bone ;  it  is  obiervable, 
that  at  their  upper  extremity,  there  is  a  Lamina,  which  being 
convex  towards  the  jaw,  and  concave  towards  thele  rudiments  of 
teeth,  kbits,  as  it  were,  their  iolid  extremities  together,  from 
which  it  is  allb  feparated  by  an  intermediate  membrane  at  firft; 
but  afterwards  that  difappearing,  this  Lamina  conjoins  them  at 
the  extremities,  in  the  fame  manner  as  at  the  fides,  before  they 
appear  without  the  jaw;  and  thus  Mr.  (Blair  fuppoles,  thele 
teeth  to  be  formed  ;  and  it  is  by  thele,  he  is  perfuaded,  the  jaw 
becomes  io  ponderous,  and  thick ;  and  what  confirms  this  opi¬ 
nion  is,  that  the  hinder  teeth  of  both  jaws  (for  he  does  not  doubt* 
but  that  thele  rudiments  of  teeth  are  likewife  in  the  upper  jaw) 
before  they  come  to  grind ,  have  their  upper  parts  femicircular  ; 
and  that  both  before,  and  after  the  formation  of  the  grinders,  the 
lines  of  thele  rudiments  appear  plainly  like  fo  many  ridges  de% 
PI.  VIII.  Fig.  4,  with  intermediate  furrows,  where  they  had  for¬ 
merly  been  diitinguifhed  by  membranes;  and  he  fuppoles,  tho* 
they  are  united  at  the  upper  extremity  into  one  compact  bone,  yet 
that  at  their  lower  extremity  they  have  Hill  the  fame  cavities  for 
the  reception  of  the  ligaments,  and  velfols,  as  formerly ;  and  this 
opinion  is  confirmed  by  Tentzelius *s  account;  the  lower  as  well 
as  the  upper  jaw,  has  four  teeth,  two  on  each  fide;  de ,  .Fig.  2, 
3,  all  Molar es ,  but  no  Inci fores ,  or  fore-teeth  ;  the  hinder  teeth 
are  eight  inches,  and  the  fore-teeth  not  four  inches  dillant,  be¬ 
tween  which  is  placed  the  Sinus  de  for  the  tongue ;  and  it  is  ob¬ 
lervable,  that  from  thence  to  the  bottom,  the  Sinus  is  contracted 
in  iuch  a  manner,  as  to  be  only  an  inch  broad/;  the  hinder  tooth 
on  the  right  fide  is  four  inches,  and  on  the  left  five  inches ;  half 
their  l'urfkce,  where  they  begin  to  appear,  is  femicircular,  with 
the  above-mentioned  ridges  and  furrows,  running  tranlverlely, 
four  on  the  right  fide  and  five  on  the  left ;  the  other  half  has 
five  of  thole  eminencies  (of  which  above,  when  fpeaking  of  the 
upper  jaw)  where  it  grinds,  and  four  on  the  left;  each  of  tfie 
fore  teeth  is  fix  inches  long,  with  fix  or  leven  of  the  above- 
mentioned  eminencies,  and  as  many  depreffions;  the  hinder  teeth 
of  Dr.  Moulins' s  elephant  leem  to  have  been  of  an  equal  length 
on  both  fides,  and  much  longer  than  the  fore-teeth;  it  is  oblerv¬ 
able,  that  the  ridges  at  the  fides  correfpond  to  the  eminencies, 
where  they  grind,  and  the  furrows  to  the  depreffions ;  the  teeth 
of  the  lower  jaw  exceed  thofe  of  the  upper,  about  two  inches  in 
length,  bv  which  it  appears,  that  the  motion  of  the  lower  jaw 
Yok'V.  NS  "  $  f  'mult 
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muft  be  very  confiderable  in  maftication,  2nd  that  the  elephant 
moves  the  jaw,  moftly  from  the  hinder  to  the  fore  parts,  and 
Icarcelv  from  one  fide  to  the  other ,  as  in  animals,  that  ruminate 
or  chew  the  cud  5  thefe  teeth  are  the  firmed:,  moft  folid,  and 
weighty  bones  of  any  animal,  yet  known,  and  are  as  good  ivory, 
as  the  talks  themfelves :  Mr.  Blair  queries,  whether  thefe  rudi¬ 
ments  of  teeth  mav  not  be  fuppofed,  in  procels  of  time  to  de- 
feend,  and  expel  thole  already  formed,  and  fucceed  in  their 
room  5  and  if  not,  what  may  be  their  ufe  ?  As  to  the  firft  query, 
it  is  true,  that  children  have  two  ranges  of  teeth,  tho*  not  equally 
folid  $  the  fecond  range  expelfethe  firft,  at,  or  about  feven  years 
of  age,  and  fucceeds  them  5  the  firft  being  only  fo  many  /heaths, 
or  covers,  whereby  the  lecond,  being  yet  but  a  loft  mucilaginous 
lubftance,  are  defended  from  external  injuries,  till  in  procefs  of 
time  they  have  attained  to  a  fufficient  hardnefs;  and  there  is  a 
great  difference  in  the  teeth  of  fome  quadrupeds  5  foch  as  young 
bodes,  whofe  foal,  or  colt-teeth,  as  they  are  called,  have  fome 
marks,  which  are  obliterated  after  a  certain  period  of  years  5  lb 
that  it  would  feem,  it  thefe  teeth  are  not  expelled,  yet  that 
their  lurface  is  gradually  worn  off,  and  inftead  of  that,  their  roots 
increafed,  and  the  teeth  themfelves  undergo  fuch  an  alteration,  as 
that  their  age  is  no  longer  known  by  thefe  marks  5  Mr.  Blair  has 
already  obferved,  that  there  are  feveral  ridges  and  furrows  in  the 
teeth  of  this  animal,  which  feem  to  prove,  that  thefe  rudiments 
have  coaleiced  and  become  one  tooth  $  but  whether  the  rudiments, 
which  have  not  yet  appeared  without  the  jaw,  do  even  expel 
thole,  which  have  appeared  and  lucceed  them,  is  the  queftion  5 
no  experiment  having  been  yet  made  concerning  their  produ£lion 
m  this  animal 5  the  period  of  time  that  elephants  live,  and  the 
age  of  this  Mr ,  Blair  treats  of,  being  unknown,  no  pofitive  deter¬ 
mination  can  be  given  in  this  mattery  yet  he  is  apt  to  believe, 
that  thefe  teeth,  as  well  as  the  rudiments,  have  been  from  their 
foft  formation,  and  that  becauie.  1.  The  jaw-bone  adheres  fo 
firmly  to  the  teeth  on  both  fides,  as  loon  as  they  appear  5  and  the 
place  of  their  roots  is  fo  well  known  (by  the  protuberance  on  the 
outfide  of  the  jaw)  to  be  enlarged  within  the  Alveoli*,  that  he 
Cl0es  not  lee,  how  they  can  be  expelled  by  a  fucceeding  fef. 
a-  When  one  let  of  teeth  expels  the  other,  the  lecond  is  ufually 
below  the  firft,  and  not  placed  in  the  fame  line,  as  thefe  here 
are-  and  this  leads  him  to  enquire,  what  may  be  the  ufe  of 
thefe  rudiments  5  and  this  he  fuppofes  to  be  1.  In  order  to  fill  up 
the  cavity  of  the  lower  jaw.  2.  By  their  weight  to  add  ftrengtn 
in  maitieation.  3,  That  there  may  be  lb  many  different  bones  to 
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affifl  the  teeth  in  their  motion,  and,  4.  To  ferve  infiead  of  a 
wedge,  for  keeping  the  teeth  firm  in  their  fockets :  For  the 
firft,  it  was  convenient,  that  the  lower  jaw  fhould  bear  an 
equal  proportion  in  its  bignefs  to  the  upper,  and  have  fqffi- 
cient  room  for  the  infertion  of  the  mufcles  fit  for  its  motion  § 
and  if  of  a  proportionable  bignefs,  then  the  bone  muff  be 
either  altogether  folid,  or  cavernous,  and  filled  up  with  lome 
other  ponderous  fubftance  5  for,  if  fpongy  or  celluious,  then 
it  would  have  been  too  light,  which  would  have  been  very  in¬ 
convenient  5  as  to  the  fecond,  the  weight  is  of  confiderable 
moment,  for  the  more  exa<fl  attrition  of  the  aliment,  which 
is  here  requifite,  becaufe  the  tongue  of  this  animal  is  both 
fmall  and  fmooth  on  its  furface,  without  thofe  fharp  cartilagi¬ 
nous  ‘Papilla,  thofe  animals  are  endued  with,  wnofe  teeth 
are  not  fufficient  to  grind  their  food 5  as  to  the  third,  he  ima¬ 
gines  that  thefe  rudiments,  with  their  intermediate  mem¬ 
branes,  may  be  the  more  helpful  to  the  teeth  in  their  mo¬ 
tion,  (if  they  have  any)  or  in  their  prefTure,  than  if  the  fur- 
rounding  jaw  had  been  one  entire  continued  folid  bone  5  as  to 
the  fourth,  a  hard  and  foft  fubftance,  placed  alternately,  is 
certainly  more  convenient  for  keeping  any  thing  firm,  than  ei¬ 
ther  of  the  two  alone  5  for,  had  they  been  hard  fubftances, 
that  lay  upon  each  other,  then  neither  would  yield  to  the 
prefTure  $  and  if  foft,  the’  they  yielded,  yet  they  would  not 
retain  fo  well  the  prefTure  they  receive,  nor  keep  any  thing 
fo  firm,  as  if  they  had  fome  intermediate  fubftance  3  in  a 
word,  be  the  ufe  of  thefe  rudiments  what  it  will,  the  teeth, 
and  they  together,  have  rendered  this  fo  ponderous,  as  to 
amount  to  45  pounds  weight. 


A  Continuation  of  the  Ofteology  of  an  Elephant ,  fa  the  fame 

Phil,  Tranf.  N°  327.  p.117. 

AS  there  is  no  animal,  in  proportion,  that  has  a  greater 
quantity  of  brains  than  man,  fo  there  is  hone  that  feems 
to  have  lefs  than  the  elephant  5  in  the  one,  it  was  fo  ordered 
by  the  wife  governour  of  all  things,  that  the^y  might  be  fut- 
ficient  for  the  generation  of  fuch  a  quantity  fpirits,  as  are 
requifite  for  the  performance  of  the  rational  and  animal 
functions  $  and  in  the  other,  had  the  quantity  bf  brains  been 
greater,  the  Principia  Nervorum  had  been  mare  divided  5  fo 
that,  infiead  of  being  requifite,  they  had  been  vaflly  incon¬ 
venient  5  becaufe  the  perves  could  not  fo  well  receive  the 
fpirits  difperfed  in  a  larger  mafs,  %%  mw  when  contracted 
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within  narrower  bounds  ;  and  fuch  a  contrivance  as  this  be¬ 
ing  requiiite,  the  interpofing  fuch  a  vaft  diftance  between  the 
two  tables  of  the  skull,  as  fhall  be  Ihewn  hereafter,  is  a  ftu- 
pendous  piece  of  mechanifm  :  There  are,  as  was  obferved 
above, feveral  Laming  hh> Pl.VII*  Fig.  2.  to  befeen  mthe  bot¬ 
tom  of  the  hole  for  the  root  of  the  trunk  5  thefe  Lamin<e, 
taking  their  origin  from  hence,  run  backwards  in  a  parallel, 
and  fometimes  an  oblique  line,  to  the  fecond  table  of  the 
fcull,  or  that  part  of  it  which  inverts  the  brain  5  and  theie 
Laming  being  placed  either  horizontally,  perpendicularly,, 
or  obliquely,  meet  with  and  interfeft  each  other,  forming  in¬ 
termediate  cavities  or  cellules,  d  d ,  Fig.  65*  different  mag¬ 
nitudes,  portions,  and. figures,  according  to  the  intermediate ( 
walls  or  fides  of  which  they  are  compofed  ;  fo  that,  thoJ  Dr. 
Moulins ,  and  after  him  Tentzelius ,  feem  to  afiert,  that  they 
were  moftly  triangular  5  yet  Mr.  "Blair  obferved  them  qua¬ 
drangular,  pentagonal,  hexagonal,  and  reflangular,  and  evens 
fometimes  irregular  3  thefe  cells  run  from  the  outer  table,  or 
external  parts  of  the  skull,  a  a  to  the  inner  table,  or  feat  ofF 
the  brain,  bb*  and  communicate  with  each  other  by  pretty 
large  holes,  towards  either  the  inner  or  outer  table ;  and  iome- 
times  two,  meeting  together  in  the  middle,  form  a  third;  int 
a  word,  as  there  is  no  certain  rule,  pbferved  in  their  figure,, 
fo  neither  is  there  any  in  their  Communication  ;  the  fpace 
they  fill  up,  between  the  two  tahlesrbefore,  is  11  inches,  at 
the  fides  eight  inches,  towards  the  back  part  but  three  inches, 
and  at  the  bole  0,  Fig.  6 .  for  the  fpinal  marrow,  both  tables 
meet  together ;  for  the  brain  is  placed  in  the  lower  and  back 
part  of  the  fcull ;  all  thefe  cellules  were  empty,  and  only 
covered  over  with  a  thin  membrane  5  Dr.  Moulins  obferves,, 
that  there  are  feveral  blood-veflels,  beautifully  diffeminatedi 
throughout  the  furface  of  thefe  cellules,  with  different  diva« 
rications;  and  tentzelius  fays,  he  obferved  feveral  lineaments 
of  vefifels,  after  the  fame  manner ;  this  was  not  at  all  to  be 
obferved  in  Mr.  Blair's  fiubjedl,  nor  was  there  fo  much  as  the 
yertige  of  a  vefifel  to  be  feen,  the  reafon  of  which  he  iuppofes 
to  be  this  ;  viz.  that  fince  the  one  was  burnt,  and  the  otherr 
overwhelmed  with  earth,  both  fuffering  violent  deaths,  they 
inuft  have  had  vail  rtrugglings,  as  Dr.  Moulins  and  Tentzelius 
both  affirm  ;  by  which  violent  motions,  the  blood  muft  have 
been  propelled  with  a  vafl  force  from  the  larger  trunks  to  the 
Imaher  capillaries,  where  it  difiended  the  veffels,  and  ren- 
dqred  tjiem  perceptible  to  the  figFit,  after  the  death  of  the 
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animals  ;  whereas  this  fubjefl,  having  laboured  under  a  lan- 
guifhing  diftemper  for  lome  time,  as  appears  by  the  ‘Polypus's 
found  in  the  heart,  and  other  veflels,  the  motion  of  the  "blood 
mult  have  been  very  languid,  and  fcarce  able  to  convey  itfel! 
to  thefe  capillaries,  fo  that  the  fides  of  the  veffels  being  col- 
Japfed,  they  became  imperceptible  5  but  what  is  more  re¬ 
markable,  is,  that  not  lb  much  as  any  of  the  furrows,  which 
thefe  veffels  might  have  made  in  the  Lamina appeared  at 
all  ;  and  yet  the  furrows  were  flill  very  evident  in  the  bones 
found  in  Germany ,  with  the  blood- veffels,  containing  the  dried 
blood,  clofely  glu’d  to  them,  and  turn’d  of  a  yellowifla  co¬ 
lour,  and  that,  perhaps,  after  fome  thoufands  of  years,  as 
L'entzelius  obferves;  it  is  true,  that  upon  viewing  the  cellulcvS 
more  narrowly,  Mr.  Stair  found  all  their  Lamina  full  of 
fmall  holes  of  an  indefinite  number,  and  irregularly  placed* 
through  which  thefe  veffels  feem  to  have  palfed  from  on© 
cellule  to  another :  fo  that,  tho’  not  fo  obfervable,  yet  no 
doubt  they  were  difperfed  thro’  them  in  this,  as  well  as  in 
other  elephants. 

As  to  the  ule  of  thefe  cellules,  there  have  been  feveral  opi¬ 
nions  advanced  about  them;  as,  1.  That  fince  the  elephant  . 
has  been  obferved  to  fuck  up  a  great  deal  of  water  by  the 
Probofcis,  poflibly  that  water  is  received  into  thefe  cellules,  be- 
caufe  of  the  communication  they  feem  to  have  with  the  Pro- 
bofeis ;  and  that  thereby  they  cool  their  brains  in  hot  coun¬ 
tries,  where  they  abound-  2.  That  fince  the  elephant  has  a 
very  acute  fenfe  of  fmelling,  they  think  that  the  olfatSory 
nerve  is  diffeminated  (after  it  has  paffed  the  Os  Etlomoideh 
throughout  the  fine  membranes  that  cover  the  Lamina , 
which  form  thofe  cellules.  3.  That  thefe  cellules,  being  in- 
terpoled  between  the  twro  tables  of  the  fcull,  only  ierve  to 
render  the  head  lefs  weighty  :  As  to  the  firft,  admitting  that 
the  water  could  be  received  into  thefe  cellules,  which,  from 
their  pofition  at  the  root  of  the  trunk,  it  is  plain  it  cannot, 
there  being  no  mufcular  fubftance  to  expel  thefe  waters,  we 
cannot  fuppofe  this  to  be  their  ufe.  As  to  the  fecond  opinion, 
the  olfa&ory  nerve,  after  it  has  paffed  the  EtbmoideSy  does 
not  at  all  communicate  with  thefe  Lamina ,  but  penetrates 
the  Os  Vomeris,  from  whence  the  cartilaginous  Septum  of 
the  Probofcis  arifes ;  fo  that,  thefe  cellules  can  be  no  ways 
affifting  to  that  end,  the  fenfation  of  fmelling  being  chiefly 
performed  in  the  Probofcisy  and  not  by  the  fibres  of  the  oi* 
fit&ory  nerve  diffeminated  in  thefe  Lamina  5  which  here 
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are  quite  ©therways  difpofed  than  in  men,  dogs,  whofe 
Laminae  Spongiofd?  are  fituated  in  the  root  of  the  nole,  lo 
that  the  air  muft  affe&  them,  before  it  reach  ^  the  Os 
tribrojum ;  whereas,  here  the  Lamina  are  iituated  in  fuch  a  man¬ 
ner,  that  the  air  afi&6b  the  olfa&ory  nerve  as  loon  as  it  can 
affe&them  :  The  third  opinion  feems  more  probable  to  Mr.  Blair, 
as  alfo  to  Dr.  Moulins ,  and  that  upon  feveral  accounts ;  as  the 
confederation  of  the  fmall  extent  of  the  feat  of  the  brain,  to 
which  did  the  reft  of  the  head  correlpond,  it  would  have  had 
no  proportion  to  the  body  5  nor  could  the  mulcles,  fit  for  moving 
the  head,  have  fufficient  room  for  their  infertion,  nor  the  ‘Pro - 
bofeis  for  its  origin  $  fo  that  there  was  a  necefTity  for  interpofing 
fome  diftance  between  the  inner  and  outer  table  of  thelcull* 
now,  this  diftance  muft  be  filled  up  with  fome  intermediate  fub- 
ftance,  and  had  that  been  either  carnous,  or  ofleous,  whether 
fpongy  or  folid,  or  (as  fome  fuppofe  the  Sinus  front  ales,  maxil- 
lares,  and  bafilares  in  human  fculls  to  be)  mucous  $  fhould  either 
of  thele  have  filled  up  fuch  vaft  bounds,  the  head  would  have 
been  rendered  too  weighty  5  therefore  it  is  wifely  ordered  by  Pro¬ 
vidence,  that  there  fhould  be  only  thin  Laminae  of  bones  difpo- 
fed  in  fuch  a  manner,  that  the  outer  table  of  the  feu  11  may  be 
the  more  ftrengthened  for  fupporting  the  weight  of  the  mulcles  of 
the  head,  lower -jaw,  and  Probofcis  adhering  thereto  5  that  it  may 
have  a  communication  with  the  inner  table,  and  that  the  lpace 
between  thefe  Lamina  may  be  empty,  left  by  any  intermediate 
fubftante,  the  head  had  been  too  heavy,  as  is  faid,  and  the  inner 
table  fo  burdened,  as  to  prefs  too  much  upbn  the  brain,  which 
might  have  difturbed  the  animal  oeconomy ;  a  ftrudlure  analogous 
to  this,  we  find  in  oxen,  which  have  the  lame  cellules  between 
the  two  tables  of  the  fcull  $  efpecially  towards  the  horns,  whole 
hints,  as  they  are  called  in  Scotland ,  or  the  bony  fubftance, 
whereby  that  part  of  the  horn,  which  is  towards  the  head,  is  fill’d, 
are  likewife  cellulous^  left  by  their  weight,  together  with  that 
■of  the  horns,  they  fhould  prove  uneafy  to  the  head:  But  left 
by  thele  vacuities,  which  are  all  placed  in  the  upper,  and  fore- 
part  of  the  head  of  the  elephant  (for  the  brain,  and  Elevatores 
capitis  are  fufficient  to  deprefs  its  back  parts)  it  fhould  be  ren¬ 
dered  fo  light,  as  not  to  be  equally  poiled,  or  kept  fleady  5  the 
teeth  both  in  the  upper  and  lower-jaw,  are  render’d  thus  weighty, 
to  be  a  counter-balance  thereto. 

i  T  he  inner  lurface  ot  the  fcull,  in  fhape  relembles  a  human  one, 
hat  more  fpherjcal,  being  from  right  to  left  10  inches,  from  the 
*jrs  to  tiie  hinder  part  nine  inches,  and  from  the  upper  to  the 
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lowerpart  at  tKe  anterior  FoJJa  feven  inches  ;  between  the  middle, 
five  inches,  and  at  the  pofterior  part,  or  leat  of  the  Cerebellum 
four  inches  and  a  half 5  it  has  four  FoJJ<ey  and  five  eminencies;  the 
anterior  Foffae  bby  Pl.VIII.Fig.ip.isarcumlcribed  by  the  fore-pait 
of  the  inner  table  of  the  Icull,  before,  and  by  the  two  anterior  emi¬ 
nences  cc  behind  5  here  the  brain  fends  forth  itslargeft  produ£iion$ 
for  at  the  hinder  parr,  this  anterior  Foffa'is  depreffed  ltrait  down¬ 
wards  near  two  inches,  where  the  Os  Ethmoides  begins,  which  is 
of  a  lingular  fhape  and  ftru&ure;  for  from  the  fore- part  of  the 
leat  of  the  brain  in  the  middle,  there  is  here,  as  in  molt  fculls, 
an  eminence  that  runs  obliquely  downwards,  ’till  it  begins  to 
form  the  Crifta  Galli  d,  lb  call’d  in  human  fubje&s;  this  Crifi a 
Gallic  divides  the  Os  Ethmoides  into  its  right  and  left  part  5  k 
is  pretty  thick  and  broad  at  the  bale,  from  whence  it  ariles  on 
each  fide,  till  it  begins  to  form  a  Crena,  which  is  perforated  by 
three  pair  of  holes  ;  and  then  there  ariles  a  fmall  Spina  d  in  the 
middle;  at  the  anterior  extremity  whereof,  it  reaching  further 
thaji  the  Ethmoides ,  there  is  another  hole  5  from  this  Crifta  Galli 
run  on  each  fide,  feveral  prominent  convex  lines,  Ibme  obliquely 
forwards,  others  obliquely  backwards,  and  others  tranfverdy  ;  each 
of  which  is  branched  out  twice  or  thrice  towards  the  circumfe¬ 
rence,  which  could  not  be  reprelented  very  lively  in  lb  imall  a 
figure  5  thele  lines  have  lome  few  perforations,  running  from 
their  highelt  part,  but  moll  of  them  are  between  their  interftices, 
where  they  are  beautifully  dilperled  after  a  certain  kind  of  order,, 
which  likewile  could  not  be  Ihewn  in  the  figure:  The  Os  Eth¬ 
moides  is  not  unlike  a  heart,  as  it  is  ulually  reprelented,  being 
narrower  at  the  hinder-part,  where  the  anterior  Foffa  runs  Hr  ait 
down  from  the  fore-part  of  the  Sella  ‘turcica  uy  and  broader  as 
the  fore-part  of  the  bone,  which  runs  obliquely  upwards  there¬ 
from  ;  from  the  fore  to  the  hinder  part  it  is  three  inches  and  a  half, 
and  from  the  right  to  the  left  four  inches;  its  circumference  is  not 
altogether  circular;  the  peculiarity  of  this  flru&ure  gives  ground 
to  enquire  into  its  realon,  and  the  acute  lenle  of  lmelling,  with 
which  according  to  all  authors,  this  animal  is  endued ;  in  moll 
other  animals,  neither  is  this  anterior  production  of  the  brain  lb 
great,  the  perforations  of  the  Os  cribrojum  fo  many,  nor  its  extent 
lo  large;  but  in  animals  of  an  acute  fenle  of  fmelling,  befidesthe 
perforations  of  the  Os  cribrofum,  there  are  feveral  fpongy  Lamina* 
which  arile  from  its  lower  part;  each  of  which  is  lupplied  with, 
tunkles,  wherein  feveral  branchesof  the  olfactory  nerve  are  van- 
oully  difleminated ;  and  thefe  Laminae  are  let  very  near  each 

other,  rdcmbling  the  teeth  in  a  comb,  or  the  Lowell*  in  the 
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Jower  part  of  fome  mufh  rooms;  both  the  contnvance  of  the 
famine  and  their  thick  difpofal,  are  very  ufeful  for  feniation ; 
for  whereas  had  this  olfadory  nerve  (till  continued  in  one  trunk, 
the  volatile  faline  particles  would  have  only  a^ed  upon  fuch  fila¬ 
ments  as  compote  the  furface  ;  whereas  the  nerve  being  varioufly 
difperfed  into  divers  branches,  and  the  e  branches  differently  dii- 
pofed  into  feveral  furfaces,  it  is  capable  of  receiving  impreffions 
from  as  many  i’aline  particles,  as  there  are  different  branches,  and 
furfaces  into  which  thele  are  difpoied  ;  add  likewife,  that  the 
fharp  edges  of  thefe  Laminae  being  towards  the  air,  they  are 
more  capable  of  dividing  the  column  of  air,  fucked  in  by  the 
nofe  and  giving  a  greater  tenfion  to  the  nervous  filaments  do¬ 
minated  in  them,  whereby  the  fenfation  is  communicated  the 
more  lively  to  the  common  Senforium ;  and  it  is  obfervable,  that 
fuch  animals  as  have  moll  of  thefe  Lamin have  their  lenle  of 
imelling  the  more  acute:  Now,  this  ftru&ure  is  only  to  be  feen  in 
thofe  animals,  whofe  Septum  intermedium  and  two  Tides  of  the 
nole,  confift  of  bone,  at  leaft  fo  far  as  their  Lamina  are  extended  ; 
but  it  is  otherwiie  with  the  elephant,  whofe  Os  Etbmoides  is  very 
thin,  and  has  no  fpongy  Laminae  adhering  to  its  outfide,  not-  a 
bone  for  the  Septum ,  or  fides,  to  guard  thefe  Lamina  y  which 
would  have  been  inconvenient ;  for  then  the  ‘ Trobofcis  could  not 
have  moved  with  the  fame  facility,  eVen  from  its  root,  as  now  it 
does  3  therefore  to  fupply  this  defe6\  and  ftill  to  continue  the 
lenle  of  fuelling  fo  acute,  if  not  more  lo  in  this,  than  in  many 
other  animals,  it  is  provided,  that  the  anterior  Fojfa  be  very 
deep,  that  the  production  of  the  brain  therein  might  be  the  greater; 
and  left  its  fur  race  fhouldftill  be  too  fmall,  there  Ihouldbe  eminent 
lines,  both  in  the  Vomer ,  and  throughout  the  reft  of  the  bone,  that 
there  might  ftill  be  more  fpace  for  branching  out  the  nerve,  as  it 
proceeds  from  its  origin:  There  may  alio  be  another  reafon  ah 
ledged  for  theie  protuberances,  viz.  becaule  the  brain  being  more 
pendent  here  than  ellewhere,  they  may  ferve  as  lo  many  columns 
to  iupport  it;  left  by  its  weight  it  fhould  prefs  too  much  on  the 
Os  cribrofum ,  lb  that  the  origin  of  the  olfaflory  nerve  being  too 
much  comprefted,  it  might  yield,  inftcad  of  a  diftindf,  a  very 


confufed  feniation ;  and  that,  even  within  the  Icull,  it  may  be  di¬ 
vided  and  difperled  in  fuch  a  manner,  in  this  animal,  as  it  uies 
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to  be  without  it  in  others;  fo  that  the  defeCf  of  the  fpongy  L^amt* 
vide  without,  is  fupplied  by  this  diversity  of  perforations  and  emi- 
nencies  in  the  Os  cribrofum  within ;  indeed  there  is  lbmewbat  of 
this  ftruClure  to  be  oblerved  in  horles ;  the  Os  cribrofum  leems 
to  be  proportionably  as  large,  its  perforations  as  many,  and  the 
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ipongy  Samina  without,  both  few  and  thin  let  5  by  which  that 
animal  has  but  an  ordinary  lenfe  of  fmelling,  and  only  fuch  as  is 
proper  for  the  choice  of  its  food  5  becaule,  the  olfa&ory  nerve  has 
not  fuch  a  Ipace,  wherein  to  be  dideminated ,  as  the  Septum  and 
cartilaginous  fides  of  the  Probofcis  afford  $  which  Ipace  is  fo  large 
that  icarce  a  particle  of  any  odoriferous  fubftance  can  mifs  affed- 
ing  fome  one  or  other  of  the  nervous  filaments ;  whereas  in  hoifes, 
there  being  but  a  fhort  fpace  between  the  Os  cribrcfum,  and  the 
nofe,  the  additional  iurfaces  of  the  fpongy  Laming  and  the  ten- 
fion  of  the  bone  of  the  nofe  on  both  fides  (otherwile  than  in  the 
elephant,  who  has  no  bone  there  at  all)  are  very  convenient  to 
fupply  that  defeft  $  for  the  more  extended  a  nerve  is,  the  greater 
is  its  lenfation,  and  a  bone  is  fitter  for  tendon  than  either  a  car¬ 
tilage,  or  any  other  loft  fubflances  are:  The  anterior  FoJJd  bb 
Fig.  1 9.  is  from  the  right  to  the  left,  eight  inches,  and  from  the 
fore-part  to  the  optic  nerve  behind  four  inches  and  a  half,  and  in 
depth,  i.  e.  ftrait  down  from  the  Sella  Turcica,  or  in  the  middle 
between  the  aforelaid  holes  to  the  bottom  of  the  Os  Ethmoides  on 
each  fide  two  inches  and  a  half  5  the  two  middle  FoJJftf  are  boun¬ 
ded  before  by  the  two  anterior  eminences  ee ,  and  behind  by  the 
two  Frocejjus petrofi  SS$  the  feat  of  the  brain  is  here  12  inches 
in  diameter  rr 5  in  the  center  between  the  two  anterior  precedes 
is  the  firlt  pair  of  holes  ff,  at  an  inch  diftance^thefe  run  ob¬ 
liquely  between  two  fmall  eminences,  where  the  pituitary  gland 
was  lodged,  called  the  Sella  'Turcica  u  5  and  thele  two  precedes 
in  human  iubjefls  are  called  Clinoides ;  this  pair  of  nerves  runs 
obliquely  downwards  fix  inches,  and  pades  out  below  the  Lamina 
J,  PL  VII.  Fi.  3.  oneachfideof  the  head*  which  forms  the  upper 
edge  of  the  Sinus  for  the  globe  of  the  eye,  being  the  lecond  pair, 
called  the  optic  nerves  5  thele  two  precedes  running  f  an  inch  back 
on  each  fide,  afford  at  the  lame  didance,  two  holes  more,  palling 
in  below  them,  which  could  not  be  fhewn  in  the  figure 5  this  is 
called  the  Foramen  lacerum ,  and  thro*  it  pals  the  third  pair,  or 
Qculorum  motorii ,  the  fourth  pair,  or  Fatbetici,  the  ophmalmie, 
or  firlt  branch  of  the  fifth  pair,  and  all  the  fixth  pair  ggPl.VIlh 
Fig.  19  ^  the  third  pair  of  holes  is  at  the^back  of  the  two  ante¬ 
rior  eminences,  between  the  firlt  pair,  ana  the  external  pai  t  of 
the  leat  of  the  brain,  four  inches  diltant  trom  each  other  h  h  3 
they  are  the  largeft  of  all  thole  in  the  bottom  ot  the  leud,  except¬ 
ing  that  for  the  lpinal  marrow,  and  have  a  peculiar  uie,  as  men¬ 
tioned  above  3  viz.  that  they  ferve  for  the  tranfmidion  o  t  e 
luperior  branch  of  the  lecond  divifion  of  the  fifth  pair  of  nerves, 
and  a  branch  of  an  artery,  whichproceeds from  the  artery  o'  1 10 
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2)nra  mater  kk ,  being  feparated  therefrom  by  the  bony  Septum % 
which  pafles  between  it  and  the  hole  for  the  third  branch  of  the 
fifth  pair  ii ;  and  running  along  the  Crena  #  *,  gaffes  put  with 
the , aforefaid  fecond  branch  ggfhs  fourth  pair  of  holes  is  for  the 
egrefs  of  the  third  branch  of  the  fifth  pair  i  i,  and  ingrels  of  a 
branch  from  the  artery  of  th z  Dura  mater  $  and  the  fifth  pair  is 
for  the  artery  of  th ecDura  mater  itfel f&fe $  the  fixth  pair  is  for 
the  carotid  artery  //,  which  is  otherwife  fituated  here,  than  in 
human  fubjefh ;  for  in  them  it  lies  between  the  Proceffus  petro - 
jus ,  and  the  two  pofterior  Proceffus  clinoides,  whereas  here  it 
lies  between  the  Proceffus  petrofus  and  the  center  of  the  bale  of 
the  fcull,  on  each  fide,  diftant  about  three  inches  from  each  other  ; 
the  leventh  pair  is  for  the  auditory  nerve  mm,  being  fituated  in 
the  Proceffus  petrofus,  S  S;  and  here  it  is  obfervable,  that  from 
the  fide  of  the  hole,  where  the  carotid  artery  ll  pafles  towards 
the  Os  petrofum}  there  is  a  hole  which  runs  outwards  about  an 
inch  and  half,  and  forms  an  angle  ;  and  then  pafiing  by  the  fides 
of  the  cavity  of  the  Tympanum  e ,  runs  ftrait  downwards,  and  pe¬ 
netrates  the  lcull  /;  this  Mr  .Blair  takes  to  be  the  hole  for  the 
Portio  dura  of  the  auditory  nerve:  which  does  not  here,  as  in 
other  animals,  pais  in  at  the  hole  ot  the  Proceffus  p etrofus  with 
the  Portio  mollis ,  but  as  it  proceeds  from  the  brain,  goes  along 
the  fides  of  the  carotid  artery  to  this  hole;  this  Portio  dura  was 
much  larger  as  he  traced  it  running  forwards  above  the  temporal 
mulcle,  and  going  to  the  upper-lip  to  be  afterwards  difperled  111 
the  Probofcis?  the  eighth  pair  is  for  the  internal  jugular  vein,  and 
par  vagum,  which  pafles  out  at  the  fame  hole  n  n  ;  and  the  ninth 
pair  is  for  the  Ipinal  marrow,  of  which  already. 

The  external  ear  of  this  huge  animal  lies  flat,  and  not  protu¬ 
berant,  as  in  other  quadrupeds  5  whole  cartilaginous  fubfiance  is 
capable  of  divers  motions,  performed  by  leveral  mulcles,  where¬ 
by  the  inner  ear  is  preferved  from  the  great  violence  of  the  ex¬ 
ternal  air;  which  on  fome  occafion,  might  perhaps,  injure,  or 
break  the  thin,  and  delicate  membrane  ot  the  Pympamm ;  it  is 
alfo  for  this  reafon,  that  the  Meatus  is  further  guarded,  by  the 
contortions,  and  oblique  pofition  of  the  cartilage  at  the  orifice  oft 
the  Meatus ,  which  only  admits  of  a  determinate  quantity  of  air, 
fufHcient  for  the  vibration  of  the  membrane  of  the  lympanum , 
by  which  a  dill  inti  found  is  conveyed  to  the  common  Serjorium ; 
whereas,  did  the  admitted  air  exceed  its  due  proportion,  nothing 
but  the  confided  idea  of  found  would  follow  ;  luc-h  as  reiembles 
the  rufhing  of  water,  &c.  or  that  node  often  obferved,  when  by 
1  C0^J  °f  take  obitrufi ions  are  cauled  within  the  ear  itlelf ; 
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arid  in  man,  becaule  the  external  ear  is  alio  flat,  liot  only  are 
thefe  windings  and  Meatus's  ©bfervable  in  the  cartilage  at  the 
entry,  but  the  Meatus  itfelf  is  likewdfe  fituated  obliquely,  to 
prevent  the  afordaid  inconveniencies  3  but  there  is  no  need  for 
inch  a  contrivance  in  the  elephant,  the  external  orifice  of  uffiofe 
Meatus  is  patent  (being  icarce  guarded  by  the  cartilage)  and 
itrcight  3  and  its  length  (it  reaching  from  the  external  to  the  in¬ 
ternal 'table  of  the  icull)  is  fufficient  to  prevent  the  acceflion  of 
too  great  a  quantity  of  air  to  the  tympanum  3  tor  in  its  progrels 
moil  of  the  columns  of  the  air  beat  againft  one,  or  other  of  the 
iides  of  the  Meatus  3  infomuch,  that  their  force  is  impaired, 
and  oniydo  many  as  are  fufficient  to  convey  the  found,  can  reach 
the  Tympanum  itlelf :  The  Meatus  auditorius  then  is  a  long, 
itreight  tube,  or  canal,  fituated  horizontally,  and  reaching  from 
the  outer  to  the  inner  table  of  the  fcull,  in  fliape  not  unlike  the 
barrel  of  a  piltol,  but  fomewhat  oval  3  the  fides  of  its  cavities 
are  hard  and  folid,  about  the  thicknels  of  a  halt-penny,  from 
whole  external  part,  leveral  of  the  Lamina  Fig.  5.  be¬ 
tween  the  two  tables  of  the  Icull,  arife5  its  cavity  is  an  inch,  or 
4  of  an  inch  in  diameter,  and  nine  inches  and  a  half  in  length* 
being  fomewhat  enlarged,  as  it  arrives  at  the  Crena  for  the 
membrane  of  the  Tympanum  Fig.  This  Crena  is  two  inches 
and  •§  in  circumference,  within  which  is  the  cavity  of  the  Tym~ 
panum ,  confiding  of  two  different  iuperficies,  the  one  much 
deeper,  and  cellulous,  the  other  more  fuperficial,  and  lfoooth  3 
the  fird  runs  perpendicularly  down,  half  an  inch  from  th z  Crena 
of  the  Tympanum  3  its  bottom  is  varioufly  divided  into  leveral 
cellules,  not  unlike  a  honey-comb,  but  difpoled  irregularly  3  its 
bony  Laminae,  by  which  thefe  cellules  are  didinguilhed  from 
each  other,  are  thicker  at  the  top,  than  at  the  bottom,  being 
one  line,  two  lines,  or  one  line  and  a  half  diftant  from  each 
other,  and  about  \  of  an  inch  deep  3  no  doubt,  but  thefe  cel¬ 
lules  communicate  with  each  other,  by  means  of  certain  orifices, 
which  lerve  to  convey  what  ihperfluous  moidure  is  contained  in 
them  3  for  we  may  reafonably  fuppofe,  as  in  all  other  cavities  of 
the  body,  that  there  are  certain  glands  for  leparating  proper  li¬ 
quors  3  id  here,  there  leans  to  be  a  neceffity  for  fee  reting  a  certain 
quantity  of  moidure,  fit  to  lubricate  the  mulcles  of  the  officles, 
and  facilitate  their  motion,  as  alfo  to  preferve  the  membrane  of 
the  Tympanum  from  becoming  too  dry  3  this  drinels  of  the  mem¬ 
brane  of  the  Lympanur/Jy  and  the  thicknels  of  the  liquor  fee  reted 
by  thefe  glands,  are  often  the  cauie  of  a  deafneis  in  human  fob* 
yeefs  efpedally,  inch  as  are  advanced  in  years3  this  cellulou-s 
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ilruaure  of  the  cavity  of  the  ^tympanum*  fccins  to  be  very  pro¬ 
per  for  receiving  of  the  fuperfluous  moifture,  and  thefe  commu¬ 
nications  are  requifite  for  conveying  it  from  one  cellule  to  another, 
till  it  is  empied  into  the  aqueduft,  the  common  receptacle  of 
which  hereafter:  This  fbft,  or  cellulous  cavity  is  two  inches 
broad,  and  reaches  from  the  Crenao f  the  Tympanum  to  the  For¬ 
amen  ovale ,  or  entry  into  the  Veftibuluffly  which  is  ihut  up  by 
the  Stapes :  the  fecond  part  of  this  cavity  e  Fig.  6.  is  more 
fuperficia],  m  iiiape  not  unlike  a  pear,  from  a  narrow  beginning 
becoming  broader,  and  more  fuperficial  j  terminating  femicircu- 
larly  5  imooth  in  the  bottom,  with  feveral  incurvated  lines,  run¬ 
ning  a-crofs  it  5  it  reaches  much  farther  than  the  Veftibulum ,  be¬ 
ing  one  inch,  and  five  lines  from  the  fore  to  the  hinder  part, 
and  one  inch  tranlverfely  where  broadeflj  what  fuperfluous  hu¬ 
mour  it  contains  is  difoharged  into  the  above-mentioned  aque- 
duci  3  befides  the  laid  ufes  of  thefe  two  cavities,  viz.  to  receive' 
and  difcharge  the  fuperfluous  moifture,  they  are  likewife  very 
beneficial,  and  afiifting  to  the  hearing  5  for  no  fooner  is  the  ex¬ 
ternal  air  modulated,  and  the  membrane  of  the  Tympanum  moved 
thereby,  than  the  found  is  conveyed  by  the  oflicles  to  the  audi¬ 
tory  nerve,  and  the  undulation  continued  5  firft  by  the  Jlnfrctc* 
tus1  s  of  the  firft  cavity,  and  then  by  the  Gyri,  and  incurvated 
lines  of  the  fecond  5  fo  that  we  may  eafily  account  for  the  acute 
fenfation  of  hearing  whefewith  elephants  are  laid  to  be  endued  5 
for  as  the  tame  ones  are  moft  exa£l  in  obeying  their  mailer’s  com¬ 
mands,  fo  the  wild  ones  are  fbon  aware  of  what  traps  are  laid  to 
catch  them,  by  the  tremulous  motion  conveyed  to  their  ear  from 
the  cavernous  parts  of  the  earth,  where  the  pit,  into  which  it  is 
expelled  they  fhou-ld  fall,  is  dug  5  it  is  therefore  ealy  to  explain, 
whence  the  acutenefs  of  this  animal’s  fenfation  may  proceed  5 
tor  as  the  olfactory  nefve  has  a  large  lpace  wherein  to  be  difle- 
tiiinated  $  viz.  the  two  cavities  of  tke^Probofcis,  which  are  both 
long  and  large,  fo  that  fcarce  any  column  of  air  can  enter  into 
them,  but  feme  one  or  other  of  the  filaments  of  the  olfa&ory 
nerve  fpread  in  thefe  cavities  m.uft  be  affefled  5  whereby  the  fra¬ 
ction  of  imelling  muff  be  conveyed  to  the  common  Senforium  in 
a  more  intenfe-  degree,  and  the  animal  icon  become  ienfible  of 
whatever  appproaches  it,  that  is  noxious,  or  naufeous  to  it,  and 
thereby  be  appriied  how  to  avoid  it  5  fo  this  ftru£lure,  for  a 
quick  conveyance,  and  long  continuance  of  the  found,  is  a  great 
means  both  to  make  the  elephant  loon  receive  the  found,  and 
have  a  deep  impreffion  thereof:  The  aquedybl  is  a  flat  tube,  or 
&ana],  whefe  orifice  is  fituated  in  fuch  a  manner  between  the  two 
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cavities  above-mentioned,  that  if  there  be  any  fuperfluous  hu¬ 
mour  contained  therein,  it  muft  needs  be  difcharged,  at  leaft  in 
this  animal,  into  the  mouth  $  for  as  it  is  fituated,  where  the  firft 
cavity  terminates,  lb  likewile  the  lecond,  from  a  broader,  and 
much  larger  beginning,  muft  needs  dileharge  its  moifture,  by  its 
narrower,  and  deeper  termination,  into  this  receptacle  5  it  allb 
delcends  direftly  towards  the  mouth,  palling  thro5  the  icull,  be¬ 
low  the  hole  for  the  jugular  vein  m  m>  PI.  VII.  Fig.  4,  between 
the  hole  for  the  carotid  artery  p p>  and  that  for  the  artery  of  the 
'‘Dura  mater  qq,  from  whence  defending  to  nn,  it  is  joined 
with  its  flefhy  part,  which  dilcharges  itlelf  into  the  mouth  on 
each  fide,  behind  the  back  part  of  the  inner  teeth  of  the  upper 
jaw  5  this  fltuation  of  the  aquedufi  makes  it  plainly  appear, 
that  its  ule  is  to  receive  the  fuperfluous  moifture  from  the  cavity 
of  the  tympanum  j  for  befides  the  glands  above-mentioned,  fit 
for  lecretmg  luch  a  quantity  of  moifture,  as  may  lubricate  the 
mufcles,  and  facilitate  both  their  motion,  and  that  of  the  oflicles  5 
the  very  vapours  that  arifc  in  luch  a  cavity,  as  that  of  the  tym¬ 
panum  in  this  animal,  muft  at  laft  be  converted  into  a  liquor  5 
arid  that  muft  either  be  received  again  into  the  blood- veffeis,  or 
otherwife  difcharged  by  luch  a  receptacle,  as  this 5  farther,  if 
there  be  a  neceflity  for  glands  in  the  Meatus  auditorius>  without 
the  tympanum ,  to  leparate  a  certain  liquor,  by  which  the  acri¬ 
monious  ^articles  of  the  air  are  obtruded,  and  hindered  from 
being  offenfive  to  the  nervous  membrane  of  the  tympanum 
(which  muft  have  an  acute  fenfation)  and  for  moiftening  it, 
whereby  it  receives  the  vibration  of  the  air  the  more  ealily  $  lb, 
luch  glands  as  thele  feem  to  be  requilite  in  the  cavity  of  the 
tympanum  for  the  ules  above-mentioned  5  and  fince  what  is  lu- 
perfluous  of  this  moifture,  cannot  be  difcharged  outwardly,  as 
that  of  the  Meatus ,  this  aqueduft  feems  to  be  moil  convenient 
for  thatpurpofe:  Some  are  of  opinion,  that  this  aquedu£!  is  alio 
affifting  to  the  hearing,  elpecially  in  men  $  becaule  it  is  gene¬ 
rally  oblerved,  that  they  who  are  deaf,  open  their  mouths  wide, 
when  they  are  deflrous  to  hear  more  diftin&ly  $  but  it  does  not 
appear,  how  that  can  be$  for  tho’  the  cavity  of  the  bony  part 
of  the  aqueduff,  in  moft  animals,  is  propomonably  large  enough, 
yet  its  carnous  part  lies  for  the  moft  part  16  flat,  and  its  two 
iides  are  lo  collapied,  that  l'carce  any  air  can  be  admitted,  at 
leaft  16  far  as  to  be  fublervient  to  hearing  s  The  oflicles  in  this, 
as  in  other  animals,  are  three,  or  rather  four  in  number  5  for 
rangular  bone  of  Du  Verney  was  not  found,  yet, 
realon  to  believe  it  really  was  there  j  becaule  there 
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is  a  confpicuous  Sinus,  in  the  extremity  both  of  the  picks,  ZbA 
Stapes ,  where  they  are  articulated,  lo  large  as  to  contain  the 
head  of  an  ordinary  pin 3  and  when  we  consider  the  angle* 
which  muff  have  been  formed  by  the  articulation  of  thele  two 
bones,  we  may  fuppofe,  that  this  final  1  bone  lerves  for  the  fame 
purpoie,  as  the  Fatella  in  the  knee,  and  felamoidal  bones  in  the 
fingers  and  toes:  The  Malleolus  is  an  irregular  bone,  and 
doiibdefs,  it  had  pretty  large  mufcles,  becaule  of  the  Ruga , 
protuberances  and  Sinus's  obfervable  therein  3  it  has  a  protu¬ 
berant  head  1  PI.  VIII.  Fig.  8*  four  lines  broad,  next  to  that  a 
Crena ,  or  femicircular  Sinus  2  3  after  which  the  bone  is  railed, 
affording  a  protuberant  margin  to  an  oblcng  Sinus  3,  for  receiv¬ 
ing  the  head  of  the  Incus,  four  lines  broad  5  the  oppofite  fide 
of  this  Sinus ,  or  back  part  of  the  bone,  is  convex,  of  an  irre¬ 
gular  rugous  liirface,  with  a  great  many  eminencies  and  depref. 
lions,  for  the  origin  and  infection  of  the  mufcles,  for  the  ipace 
of  five  lines,  where  it  forms  an  angle  5  from  whence  it  becomes 
flat,  and  fmootb,  being  three  lines  broad,  and  reaching  four 
lines  to  another  angle  5,  where  the  Manubrium  malleoli  begins, 
and  where  it  becomes  more  round  3  from  whence  it  gradually 
tapers  to  the  point,  being  lix  lines  in  length  :  The  head  of  the 
Incus  1.  Fig.  9.  is  four  lines  broad,  below  which  is  the 
neck,  or  an  oblique  Sinus  2  3  next  to  that  are  two  Mpophy^ 
jes  3,  3,  one  on  each  fide  5  thefe  deicending  obliquely  outwards, 
and  becoming  fiat,  meet  in  g  point  5,  Fig.  11,  from  whence 
alcending  obliquely  inwards,  this  production  is  joined  to  ano¬ 
ther  fmall^round  one  6,  like  the  Manubrium  malleoli ,  four  lines 
and  a  half  long  ;  this  has  the  above-mentioned  fmall  excava¬ 
tion,  or  femicircular  Sinus  7,  which  with  the  extremity  of  the 
Stapes ,  is  fuppofcd  to  have  contained  the  Os  quadr angular e,  or 
rather  Orbicular e,  according  to  the  fhape  of  the  Sinus:  The 
stapes  differs  much  in  fhape,  from  the  human  Stapes  3  from  its 
concave  extremity  it  is  enlarged  on  each  fide  by  two  fmall  {len¬ 
der  productions,  2,  2 ,  Fig.  10.  not  unlike  the  procefies  of 
the  l  ertebra  of  fome  fifh,  to  which  is  joined  the  bails  Fig.  n, 
almoit  as  thin,  as  the  Icale  of  a  fifh 5  this  was  accidentally  fe- 
parated  from  its  two  fides,  and  remained  in  the  Foramen  ovale  5 
it  concave  towards  the  Stapes ,  and  convex  towards  the  Vefli - 
buhm:  fhe  Foramen  ovale  lies  fo  hid,  and  oblique  in  the  fide 
o  .t  e  cavity  of  phe  Tympanum,  that  it  couki  not  be  delineated 
in  its  true  dimenfions  3  near  it  there  is  another  hole,  oblong,  and 
fharp  at  both  ends,  both  which  afford  an  entry  into  the  Veftibu - 
kirn  j  the  l  eflibnlum  a  Fig.  16,  is  of  an  irregular  fhape  • 
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for  the  moft  part  it  is  three  lines  from  the  one  fide  to  the  other, 
and  perforated  by  eight  orifices,  viz .  five  a  Fig.  15,  16,  for  the 
.canals  of  the  labyrinth,  one  h  Fig.  id.  for  the  Cochlea,  and  two, 
by  c,  for  the  Feneftr £ :  The  Cochlea  is  a  long  cavity,  confiding 
of  three  gyrations,  or  meanders  def \  Fig.  18.  its  orifice,  where 
it  proceeds  from  the  Veftibulum,  is  but  fmall ;  but  it  afterwards 
widens,  lo  that  the  firft  courfe  of  this  cavity  is  a  third  part 
longer  than  the  lecond  e,  and  the  third  is  proportionality  lefs 
than  the  other  two/,  till  it  terminates  in  an  orifice  g,  fituated  in 
the  top,  for  receiving  a  branch  of  the  Portio  mollis  of  the  au¬ 
ditory  nerve  5  which  accompanies,  and  pafles  along  all  its  gyra¬ 
tions  $  the  hardnels,  and  ioiidity  of  the  bone  (for  which  it  may 
be  juftly  called  Os  pptrofum  in  this  fubjed)  was  fuch,  that  the 
three  canals,  or  duds  of  the  labyrinth  could  not  be  exactly 
traced,  fo  as  to  give  a  true  idea  of  the  manner  of  their  leveral 
pieanders  ;  but  Falfalva’ s  figures  of  the  human  ear  dired  lb 
exadly,  that  the  feveral  orifices  are  eafily  found  out  ;  and  open¬ 
ing  them,  you  dilcover  their  fituation,  and  true  dimenfions,  by 
introducing  a  hog’s  bridle  ;  thus  after  laying  open  the  two  Fo¬ 
ramina,  which  give  an  inlet  to  the  Vefiibulum ,  you  loon  perceive 
the  leveral  orifices,  which  in  fo  large  a  fubjed,  are  pretty  con- 
ipicuous;  firfl  turning  to  the  one  hand,  you  dilcover  the  dud  of 
the  Cochlea ;  and  this  is  traced  all  along  the  protuberance  d 
Fig.  7.  in  doing  of  which,  you  lay  quite  open  the  Idler  dud 
of  the  labyrinth  d ,  Fig.  15,  16  ;  then  turning  up  the  other 
fide  of  the  bone,  you  trace  the  Portio  mollis  of  the  auditory 
nerve,  divided  into  two  branches;  one  of  which  is  diftributed 
into  the  Cochlea ,  and  the  other  into  the  labyrinth  ;  in  filing  the 
bone  a  little  farther,  you  open  a  fmall  part  of  the  TduClus  me - 
dins y  and  foon  dilcover  the  Duttvis  major * 

The  labyrinth  confifts  of  three  lemilunar  lines,  or  incurvated 
duds,  whereof  the  PJuttus  major  b  Fig.  15.  lies  in  that  part 
of  the  bony  procels,  which  regards  the  feat  of  the  brain  $  this 
is  20  lines,  or  an  inch,  and  three  lines  long ;  and  the  2)u£ius 
minor ,  which  regards  the  cavity  of  the  ‘Tympanum,  has  one  ori¬ 
fice,  which  is  near  the  cDuCtus  medius,  where  it  approaches  the 
Cochlea,  and  near  that  the  other  orifice  of  the  Thiffus  major  $ 
this  is  an  inch  long:  The  feventh  pair  of  nerves,  called  in  ge¬ 
neral  the  auditory  nerve,  enters  the  Procejfus  petrofus  and  is 
divided  into  the  Portio  dura  £?  mollis,  as  in  other  animals  5 
in  this  fubjed  one  canule  e ,  h.  Fig.  8,  9.  was  found  enter¬ 
ing  the  bone  from  the  fides  of  the  orifice  for  the  carotid  artery, 
400 at  three  lines  in  diameter  5  frQm  thence  running  forwards  for 
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the  fpace  of  an  inch  and  four  lines,  it  then  bends  downwards  an 
inbh,  till  it  meets  with  the  orifice,  at  the  iides  of  the  Meatus 
audltorius ,  by  which  it  pierces  the  fcull,  and  pafTes  outwards  * 
after  this  canule  has  entered  the  bony  procels  for  the  fpace  of 
eioht  lines,  it  communicates  with  the  orifice,  which  ufually  en¬ 
ters  the  aforefaid  procels  from  the  bale  of  the  leu  11 $  and  both 
thefe  orifices,  after  they  have  accompanied  each  other  about  five 
lines,  are  feparated,  and  the  ‘Port to  mollis  penetrates  the  bone  at 
two  places,  as  has  been  laid. 

From  this  delcription  of  the  ofieous  part  of  the  ear  of  this 
huge  animal,  we  may  at  leaf!  oblerve,  what  a  variety  of  mecha- 
fiifm  the  great  author  of  nature  has  thought  fit  to  employ,  in 
the  feveral  parts  of  the  different  fpecies  of  animals  $  thus  the 
external  ear  both  of  man,  and  the  elephant  lie  flat,  as  being  the 
molt  convenient  pofiuon*  for  if  they  had  been  protuberant,  as 
an  molf  quadrupeds,  how  unfuitable  would  it  have  been  in  man, 
who  is  the  molt  perfect  of  all  creatures,  not  on  account  of  his 
3$albn  alone,  but  alio  as  he  is  a  pattern  for  beauty,  and  for  the 
fymmetryof  his  parts?  And  how  unfeemly  would  it  have  been 
in  the  elephant,  if  his  external  ear  had  liuck  out,  and  been  pro¬ 
portionable  to  his  other  parts  5  confidering,  what  an  extraordi¬ 
nary  alpeft  he  already  makes  by  his  trunk  and  tulks  ?  But  the 
ears  in  thefe  two  fubje&s  differ  by  the  tortuolity  of  the  cartilage, 
and  oblique  Medtusy  to  prevent  any  injury  from  the  air,  by  its 
immediate  accefs  into  the  inner' ear  in  man  5  whereas,  in  the  ele¬ 
phant  the  external  orifice  is  entirely  expoled  to  the  air,  but  then 
the  length  of  the  Meatus  hinders  any  more  air,  than  is  conve¬ 
nient,  from  arriving  at  the  Tympanum :  We  like  wile  fee  in  the 
leal,  and  otter,  that  thole  two  amphibious  quadrupeds  have  no 
external  ear  farther  protuberant,  than  the  other  parts  of  their 
head  5  for  had  it  been  otherwife,  their  iwimming,  and  diving 
would  have  been  much  hindered  $  but  its  two  fidcs  are  lo  col- 
lapled,  that  no  water  can  enter  in,  when  in  the  deep,  tho’  it  may 
deceive  a  fufficient  quantity  of  air,  when  afhore  $  the  cellulous 
cavity  of  the  T’ympanum  in  the  elephant  may  well  be  compared 
to  the  Apophyfn  maftoides  in  man  ,  and  the  lecond  cavity,  which 
is  of  a  plain  furface,  leems  to  be  analogous  to  the  cavernous 
Apophyfis  maftoides  in  fheep,  cats,  dogs,  &c.  lo  that  we  lee, 
that  whereas  other  animals  have  but  one  cavity,  for  aflilting  the 
vibration  of  the  air,  and  continuation  of  the  lound  in  the  ‘Tym¬ 
panum  ,  this  animal  has  two,  or  a  large  one  with  two  different 
furfaces  5  the  aquedu£f  both  by  its  lhape,  and  pofition  in  this 
animal,  plainly  (hews  us  the  uie  of  it  in  other  animals,  which 
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2$  to  receive  the  fuperfluous  humours  in  the  "Tympanum ,  and 
convey  them  to  be  dil'charged  into  the  mouth. 

From  the  head  Mr,  ‘Blair  proceeds  to  the  trunk,  which  confifts 
of  the  fpira^  ribs  and  Sternum  ;  the  fpine  is  divided  into  the 
Vertebra  of  the  neck,  back,  loins,  Os facrumy  and  tail  5  the 
6fft  Vertebra  of  the  neck,  called  Atlasy  hasfo  r  ccnfiderable  ca¬ 
vities,  bby  PI.  IX.  Fig.  4.  at  the  fore-part,  whereby  it  receivesthe 
condyles  of  the  Icull  $  and  two  cc>  at  the  back-part,  whereby  it 
receives  the  bale  of  the  following  Vertebra  3  the  firffc  two  are  two 
inches  and  a  half  from  the  upper  to  the  lower  part,  and  two 
inches  from  right  to  left  5  ir  has  a  large  hole  in  the  middle,  divi¬ 
ded  into  its  larger  part  ay  three  inches  in  diameter,  which  is  for 
receiving  the  lpinal  marrow,  and  its  leiTcr  part,  which  receives 
the  tooth  of  the  following  £3  four  perf  >rations,  or  two  pair  of 
holes  at  the  fides,  one  pair  ccy  at  its  lower  and  fore-part,  which 
receives  the  cervical,  or  vertebral  artfery,  fromthe  fide  of  the  lpi¬ 
nal  marrow,  and  conveys  it  to  a  Crena  ee9  along  which  it  runs, 
till  it  again  penetrates  the  lame  bone  dd ,  and  goes  out  at  the 
back-part  3  after  which,  in  its  progress,  it  perforates  all  thZ 
tranfverle  process  of  the  reft  of  the  Vertebra  of  the  neck,  as  is 
ufual  in  other  animals  5  this  Crena  is  guarded  on  its  outlide,  or 
at  the  extremity  of  the  tranfverle  procelles,  by  a  protuberance  a  a* 
which  runs  towards  the  Icull  half  an  inch,  till  it  be  in  a  line  with 
the  fides  of  the  "hole  for  the  fpinal  marrow  3  at  its  upper  and 
fore-part/,  Fig.  5.  it  inclines  obliquely,  where  it  is  three  inches 
thick  3  and  at  its  lower  and  back-part  et  it  has  a  protuberance, 
which  is  extended  wherb  it  embraces  the  tooth  3  this  Vertebra  is 
in  diameter  1 2  inches  4  a  3  the  tranfverle  procelles  are  from  the 
upper  to  the  lower  part  two  inches  broad,  and  at  their  lower  part 
three  inches  long :  There  is  remarkable  in  the  iecond  Vertebra , 
1.  a  large  protuberance  dy  Fig.  7.  called  the  toorh,  which  is 
.received  by  a  hole  in  the  former,  and  lerves  as  an  axis,  upon 
which  the  head  is  turned  round  3  this  tooth  runs  forwards  from 
the  body  of  the  Vertebra  two  inches  above,  and  two  inches  and 
a  half  below,  tapering  and  terminating  in  an  obtule  point,  2.  A 
large  protuberauce  a  Fig.  7,  ariling  from  its  upper  and 
middle  parr,  like  the  fpmai  procels  in  others 3  four  inches  from 
the  beginning  of  the  tranlverle  precedes,  two  inches  broad  at  the 
top,  and  terminating  in  two  ohtule  points,  with  a  Sinus  (larger 
at  the  back  than  the  fore-part)  in  the  middle  3  this  protuberance 
inclines  forwards  towards  the  firft  Vertebra .  3.  Its  body,  or  back- 
part  and  bale  of  the  tooth  /,  Fig  8.  which  is  rranlverlely 
four  inches  and  a  half,  and  perpendicularly  four  inches.  4,  Two 
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oblique  procefles  hh,  Fig.  8.  whereby  it  is  articulated,  with 
thefe  of  the  following  Vertebra ,  and  between  which  are  four 
inches.  5.  Two  tranfverle  process  g  g,  Fig.  7.  each  two 
inches  long;  at  its  fore-part  d ,  on  each  fide  of  the  tooth  are  two 
protuberances  e  e ,  which  are  received  by.  the  two  pofterior  cavi¬ 
ties  of  the  firff  Vertebra ;  this  Vertebra  is  two  inches  thick  from 
the  fore  to  the  hinder  part;  the  hole  for  the  fpinal  marrow  is 
two  inches  in  diameter,  thole  for  the  cervical  artery  //,  are  half 
an  inch  in  diameter;  between  the  oblique  and  the  extremity  of 
the  tranfverle  is  fix  inches:  The  third  and  fourth  Vertebra  differ 
from  this.  1.  In  their  four  oblique  procefles  ee  Fig.  9.  n. 
viz*  Two  by  which  they  are  articulated  with  the  preceeding,  and 
two  with  the  following  Vertebra ,  which  is  common  to  thole  of 
the  neck,  back  and  loins,  i-  In  their  convex  body  bb  before^ 
and  concave  body  cc  behind,  where  they  are  received  by,  and 
receive  the  preceeding  and  following  Vertebrae^  which  is  allb 
common  to  the  other  Vertebra,  3.  In  their  eminences  ee,  at 
the  top  (between  the  oblique  procefles)  at  four  inches  and  a  half 
difiance,  between  which,  there  is  a  depreflion  in  the  third  Ver* 
tebra,  and  a  fmall  protuberance,  anfwering  to  the  middle  of  this 
depreflion,  in  the  fourth  Vertebra ;  thefe  tranfverfe  procefles  ff% 
are  two  inches  broad  at  the  extremity ;  from  which  they  defeend 
obliquely  three  inches,  with  a  protuberance  on  each  fide  ;  between 
which,  and  the  body  of  the  preceeding  Vertebra  hh ,  Fig.  20. 
proceeds  a  branch  of  the  cervical  artery,  which  it  continues  to  do 
from  between  all  the  other  Vertebra  of  the  neck,  till  it  reache® 
between  the  feventh  Vertebra  of  the  neck,  and  firft  Vertebra  of 
the  back,  where  it  is  entirely  lpent;  it  is  four  inches  between  the 
oblique  procefles  ee,  and  tranfverle  procefles  /jf;  the  hole  dd, 
for  the  cervical  artery,  is  here  oval;  the  bodies  of  thefe  Vertebrae , 
are  thiner  below  than  the  former ;  they  are  four  inches  in  diame¬ 
ter,  being  ol  the  fame  dimenfions  with  all  the  other  Vertebrae  of 
the  fpine,  till  you  come  to  the  Os  facrum ;  thole  in  the  neck  are 
flatter  before,  and  thole  in  the  back  more  protuberant;  befidevS 
thole  Sinus  s  in  the  inlkle  of  the  above-mentioned  protuberances 
m  the  neck,  there  is  likewile  a  Sinus  between  the  tranlverie  pro¬ 
cefles  of  each  V ertebra ,  and  its  body  throughout  the  whole 
fpine;  for  the  tranlmiflion  of  the  leveral  conjugations  of  nerves 
from  the  fpinal  marrow:  The  fifth  Vertebra  Fig.  13.  is  of 
the  lame  dimenfions  with  the  other  two,  and  differs  in  nothing 
from  them,  but  in  its  lpinal  procels,  which  from  half  an  inch  in 
the  former,  ariies  to  an  inch  and  a  half  in  this,  being  half  an 
inch  bioac.,  and  thin  at  the  extremity:  The  fixth  Vertebra 
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Pig.  15.  differs  from  all  the  reft  in  its  tranfverfe  procefs,  which 
runs  as  far  forwards  as  the  reft,  and  fends  out  another  procels, 
which  runs  as  far  backwards  $  fo  that  from  the  extremity  at  the 
fore-part  to  that  at  the  back-part,  it  is  three  inches ;  it  alio  lends 
another  protuberance  i  /,  Fig.  20.  obliquely  outwards  an  inch 
and  a  half  5  at  this  procels  the  cervical  artery  pafles  out  from  the 
tranfverie  procefs  of  the  Vertebra ,  and  only  lends  a  twig  to  the 
leventh  or  laft  Vertebra  of  the  neck,  which  differs  from  all  the 
reft.  1.  In  the  length  of  its  fpinal  procels,  ggy  Fig.  17.  18. 
which  is  augmented  from  three  inches  in  the  former  to  live  in 
this.  2.  In  the  fmallnefsof  the  hole  dd>  for  the  cervical  artery, 
this  being  the  laft  perforated  tranfverie  procels,  as  has  been  laid. 
5.  In  a  Sinus  i  on  each  fide  of  its  body  behind,  into  which  it 
receives  part  of  the  firft  rib. 

The  Tfrorax  is  divided  into  the  Vertebra,  ribs,  and  Sternum ; 
there  are  19  Vertebra,  correfponding  to  fo  many  pair  of  ribs  5 
they  differ  in  nothing  from  the  former,  excepting  that  their  body 
is  more  protuberant,  that  their  fpinal  proceffes  are  augmented, 
and  diminifhed  in  their  length,  according  to  their  fituation,  and 
that  they  have  a  Sinus  on  each  fide,  both  before  and  behind,  for 
the  reception  of  their  refpeffive  ribs  *  for  the  weight  and  dimen- 
fions  of  their  fpinal  proceffes,  lee  the  following  table:  The  ribs 
are  divided  into  the  true  (which  are  articulated  with  the  Ster- 
nUm)  and  the  falle  with  and  without  cartilages  ^  there  are  eight 
pair  of  true  ribs,  eight  pair  falle  with,  and  three  without  carti¬ 
lages  5  the  cartilages  here  are  loft,  as  in  human  fubje&s,  and  not 
bony,  as  in  oxen,  harts,  The  Sternum  confilts  of  four 

bones  5  they  are  placed  edgewile,  being  two  inches  thick  above, 
and  lharp  below  9  from  the  fore-part  to  the  point  of  the  Cartila - 
go  enjiformis  2  5  inches ;  whereof  the  firft  is  eight  inches  long, 
and  four  inches  and  a  half  broad  at  the  articulation  of  the  firft 
rib  5  the  lecond  is  four  inches  and  a  half  long,  and  three  inches 
broad  5  the  third  three  inches  and  a  half  long  and  three  inches 
broad  $  the  fourth  four  inches  long,  and  two  inches  and  a  half 
broad  $  the  reft  of  the  length  is  made  out  by  the  Cartilago  enfi- 
formis :  The  loins  confift  of  three  Vertebra,  whole  fpinal  pro- 
cefles  are  but  Ihort  5  their  tranfverie  proceffes  are  a  little  longer 
Chan  thole  in  the  back  5  which  befides  their  weight  (as  in  the 
table)  is  all  that  is  remarkable  about  them :  The  Os  facrum 
confifts  of  five  bones  5  they  are  of  a  fiat  liirface  before,  as  repre- 
lented  by  B.  Fig.  21.  22.  each  having  three  proceftes  behind, 
viz.  two  oblique  and  one  fpinal,  under  which  the  fpinal  marrow 
defcends  3  they  are  perforated  before  by  four  pair  of  holes,  placed 
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ft  their  interftices  on  each  Me ;  it  is  12  inches  long,  and  fever, 
inches  and  a  half  broad,  where  it  is  articulated  wtth  the  Off*  - 
im  ominata  above,  and  fix  inches  broad  at  the  lower  part :  Ine 
t.  il  confifts  of  29  Vertebra,  whole  differences  are  to  be  ken  in 
the  table ;  from  the  Os  facrurit  to  the  eighth  Vertebra,  they  have 
five  proceffes;  viz.  two  tranl'verie,  two  oblique,  and  one  lpinal  5 
under  which  the  lpinal  marrow  delcends,  fending  forth  a  conjuga- 
tion  of  nerves  from  between  each  of  them  5  from  the  eighth  to 
the  fixteenth  Vertebra ,  each  has  four  process ;  viz.  two  longi¬ 
tudinal  behind,  between  which  the  reft  of  the  ipmal  marrow 
ftill  delcends,  and  two  tranfverle  *  the  others  have  no*  procels  at 
all,  but  are  of  a  kind  of  quadrangular  figure,  with  a  ridge  dei- 
cending  before,  and  behind,  and  on  each  fide^  being  fomewhat 
biacQY  at  each  end,  and  fmaller  in  the  middle  5  all  the  V ertebr <£ 
as  well  in  the  neck  and  back,  as  in  the  tail,  had  cartilages,  running 
betw  een  each  of  them^  they  were  about  half  an  lixh  thick  m  the 
back,  thiner  in  the  neck,  and  proportionally  thicker  in  the  tail. 

As  this  fubje£t  is  a  quadruped,  Mr.  Blair  divides  the  extre¬ 
mities  into  the  lore  and  hinder  ones ;  he  begins  the  fore  extremi¬ 
ties  at  the  Scapula ,  Fig.  19  5  which  is  ulually  divined  into  its 
head,  neck,  Ipine,  proceffes,  fore  and  hinder  cavities  (i.e.  thele 
parts  before,  and  behind  the  Ipine)  its  concave  part,  which  lies 
upon  the  ribs,  its  convex,  or  outer  part,  and  its  margin  5  the  head 
a.  which  receives  the  Os  Humeri ,  is  oblong  (becauie  the  motion 
of  the  Humerus  performed  by  this  animal,  is  rather  flexion  and 
extenficn,  than  adduflion,  or  abdudion)  wherefore,  the  cavity^ 
being  five  inches  and  a  half  long,  is  only  three  inches  and  a  half 
broad  $  and  the  margin  of  the  bone,  arifing  from  the  fore,  and 
back  part  bb>  makes  it  two  inches  deep  5  for  at  the  tides  the 
margin  is  equal  to  the  cavity ,  at  the  back-part  there  are 
two  precedes  $  that  which  regards  its  convex  part  is  two  inches 
long,  rugous,  thick  and  obtuie^  and  that  which  regards  the 
concave  part,  runs  two  inches  backwards  $  where  it  forms 
an  obluie  angle,  and  from  whence  it  alcends  three  inches 
to  the  neck  5  this  has  a  fharper  edge  than  the  former,  being  iome- 
what  incurvated  j  between  thele  two  proceffes  is  a  rugous  Sinus , 
two  inches  broad,  amending  from  the  cavity  of  the  head  three 
inches  to  the  neck,  and  riling  lomewhat  in  the  middle  of  its  pro- 
grels$  the  neck  cc  is  flat,  being  more  obtuie  at  its  back-parr,  and 
where  the  fall-mentioned  protuberance  is,  and  fharper  at  its  fore¬ 
part,  where  there  is  a  fmall  protuberance  towards  the  Ipine,  on 
the  convex  fide*  bang  mote  plain  on  the  concave  fide  5  between 
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the  firil  of  the  above-memioned  protuberances  $,  and  the  fpine? 
there  is  a  Sinus  d ,  which  aicends  four  inches  j  and  from  the  fame 
protuberance  b ,  to  the  extremity  of  the  coracoid  procefse  is  three 
inches  and  a  half$  this  coracoid  procefs  is  that  part  of  the  fpine 
€y  which  runs  towards  the  neck  of  the  Scapula ,  but  does  not,  as 
in  men,  defend  the  Humerus  from  diflocation  5  it  is  very  rufous* 
and  convex  before,  but  concave  at  its  back-parr,  being  three  inches 
and  a  half  broad  at  the  point,  it  aicends  11  inches,  where  it  is 
railed  five  inches  from  the  body  of  the  Scapula  /;  it  inclines  a 
little  backwards,  and  aicends  12  inches  more,  till  it  be  loft, 
where  the  Epiphyfis  g  begins,  being  ftill  concave  at  the  fore,  and 
convex  on  the  back-part  $  from  the  Spina  f  it  fends  forwards  a 
production  b ,  eight  inches  long,  three  inches  broad  at  its  upper- 
part,  two  inches  about  the  middle,  where  it  is  crooked,  and  an 
inch  and  a  half  at  its  lower  extremity,  where  it  is  thin,  and 
iharp  5  but  it  is  thicker  and  rugous,  at  its  upper-part,  concave  on 
the  inner,  and  convex  on  the  outer  fide  5  this  procels  lerves  to 
keep  the  Mufculi  fupra-fpinatiy  within  their  bounds,  when  they 
pull  up  fuch  a  vaft  weight,  as  the  fore-leg  5  as  the  lpine  runs  up 
live  inches  from  this  production,  it  is  rugous  and  thick  ou  its 
edge  5  and  from  thence  it  becomes  gradually  thiner,  ’till  it  comes 
to  the  Epiphyfis  5  the  back  and  upper  part  of  the  Scapula  is  very 
thin,  and  iharp  from  the  neck  c,  16  inches  upwards  to  from 
thence  it  aicends  five  inches  to  the  place  where  the  fpine  ends, 
and  forms  a  very  rugous  and  fpongy  Epiphyfis ,  thick  at  the  upper 
end  thence  it  delcends  obliquely  two  foot  / »  from  whence  its 
fore-edge  being  Iharp,  runs  in  obliquely  towards  the  neck  10 
inches,  from  thence  it  tends  outwards,  and  delcends  five  inches, 
till  it  comes  to  the  neck  5  all  the  upper-part  of  the  Scapula ,  from 
m  to  /,  where  it  is  thickeft,  and  from  l  to  /,  where  it  is  thinner* 
excepting  towards  its  lower-part  is  covered  with  an  Epiphyfis  (as 
has  been  laid)  fpongy  and  rugous,  which  feparated  by  boiling* 
and  is  a  further  argument  that  this  animal  was  young,  according 
to  their  term  of  life  5  it  is  other  wife  a  very  thin  bone  and  folid8 
excepting  where  the  Epiphyfes  are. 

.  The  Humerus  is  a  very  irregular  bone,  its  head  it  two  foot  in* 
circumference,  with  two  remarkable  Epiphyfes  b  one  whereby  it 
is  articulated  with  the  Scapula  from  the  fore  to  the  hinder-parr, 
with  a  convex  furface  eight  inches,  and  from  right  to  left  four 
inches  and  a  half,  and  another  on  the  outfide  riling  higher,  and 
iharp,  about  an  inch  aud  a  half 5  this  Epiphyfis  is  u  inches 
round,  and  from  the  fore  to  the  hinder-part  with  a  flat  outfide 
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fix  inches  and  a  half;  between  the  Epiphyfis ,  which  receives  the 
Scapula,  and  this  protuberance  is  a  Sinus  about  three  inches  and  I 
half  broad,  and  about  an  inch  and  half  deep;  as  it  defends  to¬ 
wards  the  infide  it  becomes  deeper,  and  only  two  inches  broad  5 
it  is  defigned  for  lodging  the  external  tendon  of  the  Eiceps ,  ana¬ 
logous  to  a  Crena  for  the  fame  purpofe  in  human  fubje&s ;  the 
neck  of  the  Humerus  is  19  inches  in  circumference,  flat  behind 
for  the  fpace  of  four  inches,  then  forming  an  angle,  and  running 
obliquely  outwards  three  inches,  and  then  paffing  forwards  below 
the  outermoft  protuberance  five  inches,  from  thence  eroding  the 
above-named  Sinus ,  it  runs  back,  6 rft  flat,  then  a  little  convex 
feven  inches  ;  below  this  outward  protuberance  there  is  a  rugofity 
for  the  infertion  of  the  Flexores  cubiti  fix  inches  and  a  half  long, 
and  three  inches  and  a  half  broad  at  the  upper  part ;  and  from 
thence  defending  gradually,  it  terminates  in  a  point ;  at  the 
lower  part  of  this  rugofity,  the  bone  is  13  inches  and  a  half  in 
circumference,  with  three  faces ;  one  at  its  back  part  five  inches 
broad,  fomewhat  deprefled  from  the  infide,  then  a  little  protube¬ 
rant,  as  it  tends  outwards ;  a  fecond  on  the  out  fide,  and  four  in¬ 
ches  broad,  and  the  third  on  the  infide,  four  inches  and  a  half 
broad,  alio  fiat;  here  begins  another  considerable  rugofity,  fmall 
and  oblique  from  the  back-part  of  the  outmoft  protuberance  of  the 
Humerus ,  and  becoming  very  rugous  at  this  place,  continues  fix 
inches  obliquely  downwards,  and  two  inches  broad  about  the  mid¬ 
dle;  at  the  lower-part  of  this  rugofity  the  bone  is  18  inches  in  cir¬ 
cumference,  with  its  three  faces  otherwife  difpofed  ;  that  which 
before  terminated  in  an  obtufe  fpine,  and  where  it  was  an  obtufe 
fpine  behind,  now  becoming  fiat ;  on  the  outfide  begins  a  confidera- 
ble  Sinus ,  being  a  continuation  of  the  Sinus  formerly  mentioned , 
between  the  Epiphyfis  humeri ,  and  the  outer  protuberance;  whence 
in  its  defent,  the  bone  became  deprefled ;  and  now  the  Sinus 
3,  is  confpicuous,  being  formed  by  an  obtufe  fpine,  defoending 
obliquely  forwards,  from  the  afore  laid  rugofity  on  the  one  fide, 
and  another  obtufe  fpine  defending  obliquely  outwards  on  the 
other;  this  Sirius  3  is  four  inches  broad  from  the  tore  to  the  hin¬ 
der  part ;  from  thence  meafuring  backwards,  the  bone  is  fiat  three 
inches  and  a  half ;  and  meafuring  from  thence  on  the  infide,  the 
bone  having  formed  an  obtufe  angle,  is  alfo  five  inches  and  a 
half  flat;  after  the  Ipine  on  the  fore-fide  has  defended  five  inches 
and  a  half,  the  bone  becomes  flat;  that  on  the  outfide  termina¬ 
ting  in  a  considerable  protuberance,  four  inches  and  a  half  long, 
where  the  bone  has  only  two  faces,  convex  before,  and  concave 
behind,  and  17  inches  round  5  its  aforelaid  outward  protuberance 
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behind  is  feven  inches ;  it  becomes  deprefled  an  inch  and  an 
half  in  the  middle,  where  the  Sinus  for  receiving  the  Cubitus 
begins  5  from  the  aforefaid  external  protuberance,  it  defccnds 
in  a  freight  line  eight  inches  5  and  from  its  oppofite  part  on 
the  infide,  it  descends  obliquely  backwards  five  inches  5  and 
here  the  lower  Epiphyfis  begins,  where  it  is  receiv’d  by  the 
Cubitus  and  Radius  5  this  Epiphyfis  is  a  foot  and  ten  inches 
and  a  half  round,  being  three  inches  thick  on  the  outfide, 
and  flat,  and  feven  inches  on  the  infide,  and  protuberant  ; 
between  which  behind,  there  is  a  confiderable  Sinus  five  inches 
and  a  half  broad,  and  two  inches  and  a  half  deep,  and  there 
is  another  Sinus  before,  feven  inches  broad,  and  of  the 
fame  deepnefs  $  this  Epiphyfis  is  at  its  lower  extremity,  and 
on  its  infide,  where  it  receives  the  Cubitus ,  five  inches  and  a 
half  from  the  fore  to  the  hinder  part ;  of  a  convex  furface, 
and  fix  inches  on  its  outfide,  where  it  is  received  by  the  Ra¬ 
dius  5  at  its  fore-part  the  Sinus  is  not  very  confiderable,  but 
at  its  back-part  deeper,  and  narrower  for  receiving  the  Ole¬ 
cranon  5  at  the  extremity  of  the  Epiphyfis ,  it  is  narrower,  be¬ 
ing  only  fix  inches  from  right  to  left  before,  and  {even  inches 
and  a  half  behind  :  The  Humerus  at  its  external  part  is  thirty 
inches  long,  and  at  its  internal  part  twenty  fix  inches,  with  a 
large  head,  confifting  of  an  Epiphyfis ,  received  by  the  Sca¬ 
pula  5  a  large  protuberance  on  the  outfide  defending  it  from 
diflocation,  and  with  a  Sinus  between  the  two,  reaching  a 
good  way  back,  and  from  thence  defeending  to  its  neck  ;  from 
whence  the  bone  becomes  flat,  2,  to  about  the  middle,  de- 
cending  on  the  outfide,  alfo  flat,  with  two  rugofities  for  the 
infertion  of  the  tendons ;  between  this  outfide  and  back-part, 
there  is  a  very  large  Sinus  for  the  Biceps  5  which  oblique 
Situation,  5,  is  an  admirable  contrivance  for  adding  ftrength, 
and  conciliating  a  proper  length  to  this  mufcle :  Now  the 
fhape  of  the  bone  begins  to  be  changed  $  for  whereas  formerly 
it  reached  from  the  fore  to  the  hinder-part,  now  it  reaches 
from  right  to  left,  and  its  lower  extremity,  4,  becomes  broad¬ 
er,  whereas  at  its  upper  extremity  it  was  rounder. 

The  Cubitus  and  Radius  are  two  bones  of  a  Angular  figure, 
the  one  lying  above  the  other  $  the  Cubitus  is  28  inches  from 
the  top  of  the  Olecranon  to  its  articulation  with  the  bones  of 
the  Carpus ,  5,  Pl.VlI.  Fig.  r.  th t  Olecranon  1  5  r,  from  right  to 
left,  with  a  furface  lomewhat  convex,  is  nine  inches  and  }  ; 
and  from  the  fore  part,  where  it  is  articulated  with  the  Hu¬ 
merus  >  to  its  utmolt  point  behind,  in  a  ftreight  line,  {even 
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inches  ;  this  Olecranon ,  as  it  defcends,  becomes  narrower  by 
degrees,  till  it  forms  a  fpine,  which  runs  obliquely  forwards 
13  inches,  where  it  is  contracted  from  the  aforelaid  nine  inches 
and  f  to  three  inches  in  breadth  ;  afterwards  the  bone  is  en¬ 
larged  on  each  fide,  till  it  forms  a  convex  furface,  which  is 
received  by,  and  articulated  with  the  Humerus  ;  this  articula¬ 
tion  is  a  Ginglymus ,  as  in  all  other  animals  ;  viz,  the  Cubitus 
and  Radius  together  receive  the  Humerus  on  the  outfide  be¬ 
fore,  which,  on  the  infide,  the  Cubitus  does  alone  ;  between 
thele  two,  there  is  a  large  protuberance,  arifing  two  inches 
and  f,  which  is  alfo  received  by  the  Humerus  ;  meafuring 
from  the  extremity  of  the  Cubitus  and  Radius ,  which  receive 
the  Humerus  fin  the  outfide  to  its  oppofhe  part  on  the  infide, 
including  the  back-part  of  the  Olecranon ,  it  is  10  inches  ;  both 
the  bones,  from  right  to  lefr,  at  the  articulation  before,  are 
leven  inches;  then  meafuring  round  the  Cubitus ,  below  the 
articulation,  it  is  16  inches  and  £ ;  here  the  bone  is  flat-be¬ 
fore,  from  right  to  left  feven  inches  ;  from  thence  obliquely 
backwards  to  the  above-mentioned  fpine,  beneath  the  Ole¬ 
cranon  it  is  five  inches  on  the  outfide,  and  fix  inches  and  £  on 
the  infide ;  at  the  lower  part  of  the  aforefaid  Ipine,  the  Cu¬ 
bitus  is  1 1  inches  in  circumference  ;  viz.  flat  before,  four 
inches,  where  it  forms  an  angle  ;  from  thence  running  ob¬ 
liquely  backwards  two  inches,  it  forms  another  angle ;  and 
from  thence  an  inch  and  a  half  obliquely  backwards,  where 
it  is  a  little  protuberant ;  and  from  thence  again  obliquely  in¬ 
wards  it  is  three  inches  and  a  half  5  round  the  lower  extre¬ 
mity  of  the  Cubitus ,  and  three  inches  above  the  fepiphyjis,  it? 
is  1 2  inches  ;  viz.  from  the  Radius  two  inches  and  a  hally 
from  thence  obliquely  outwards,  with  another  flat  furface  three; 
inches  and  a  half ;  and  from  thence  with  a  convex  furface, 
round  the  back-part,  it  is  fix  inches  ;  the  Cubitus  at  the  Epi - 
phyfiis,  from  the  Radius  on  the  fore-part  to  its  oppofite  fide  on 
the  back-part,  is  13  inches;  from  the  upper  part  of  the; 
lower  Epiphyfis,  where  it  is  articulated  with  the  external 
bone  of  the  Carpus ,  obliquely  inwards,  it  is  five  inches  ;  this 
Epiphyfis ,  with  a  convex  furface  behind,  from  right  to  lefr, 
is  five  inches.  % 

#  ^  ke  Radius ,  from  the  external  and  upper  part  of  the  Cu - 
bituSy  6n  which  it  lies,  and  with  which  it  is  united,  running 
obliquely  inwards,  is  one  foot,  nine  inches  and  a  half  inn 
length  ;  at  its  upper  part  it  fends  a  produ&ion  outwards  three 
inches  and  a  half,  by  which,  with  a  part  of  the  Cubitus,  it 
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receives  the  external  part  of  the  lower  Epiphyfis  of  the  Hu¬ 
merus  y  from  thence  the  bone  is  contracted  at  its  fore-part  to 
two  inches  and  a  half,  then  defending  ten  inches  and  a  half^ 
it  becomes  two  inches  and  a  half  broad  *  from  thence  it  en- 
larges  gradually,  ull  you  come  to  the  lower  Epiphyfis  y  where 
meafunng  from  the  fore-part  of  the  Cubitus  to  ns  oppofite 
and  back-part,  the  Radius  is  eight  inches  and  a  half  y  from 
thence  you  defeend  three  inches,  to  its  articulation  with  the 
internal  bone  of  the  firft  rank  or  ‘Phalanx  of  the  Carpus  y  this 
bone  is  quadrangular  above,  and  defending  to  about  the 
middle,  it  becomes  more  convex  y  from  thence  it  is  gradually 
enlarged,  and  during  the  whole  progrefs  pretty  free  from  the 
Cubitus ,  excepting  where  it  is  conjoined  with  it  at  its  upper 
part  y  at  the  lower  articulation,  the  one  is  only  feparated  from 
the  other  by  a  cartilage  y  the  lower  Epiphyfis  of  thefe  bones 
is  of  a  very  unequal  furface,  and  tho’  not  leparated  from  them 
by  boiling,  yet  plainly  diftmguifhed  by  their  cartilages,  which 
were  not  ofllficd. 

The  fore-part  (as  the  hand  in  human  fubje&s)  confifts  of 
the  Carpus ,  Metacarpus  and  finger^,  or  rather  toes  y  the  Car¬ 
pus  has  fix  bones,  diipofed  into  two  ranges  or  Phalanx' s,  dif¬ 
fering  in  fhape  from  each  other  y  rugous  before,  with  feveral 
holes  for  the  tranfmiffion  of  blood-^efifels  y  and  of  a  convex 
furface  behind,  with  feveral  inequalities  for  the  infertion  of 
tendons  :  The  external  bone,  1,  PI.  X*  Fig.  3.  of  the  full 
Phalanx  is  an  irregular  bone,  running  forwards  five  inches  and 
a  half,  with  a  convex  furface,  till  it  meet  with  its  co  partner  $ 
and  palling  in  a  more  direct  line,  it  is  three  inches  and  a  half 
behind  y  it  has  three  faces  y  its  upper  view  in  the  Fig» 
where  it  is  articulated  with  the  Cubitus ,  from  the  fore  to  the 
hinder  part  is  two  inches  and  a  half,  from  right  to  left  three 
inches  and  a  half}  at  the  fore  part  it  has  a  prominence,  which 
is  received  by  the  Cubitus ,  from  which  the  bone  dechnes,  as 
it  runs  backwards,  and  forms  a  depreffion  about  the  middle, 
rifing  higher  at  the  hinder  part  y  at  each  fide  on  the  right  and 
left,  it  receives  the  Cubitus  by  two  fuperficial  Sinus' s  y  its  fe- 
cond  face,  whereby  it  is  received  by  the  lecond  bone  of  this 
Phalanx ,  runs  from  the  fore  to  the  hinder  part  two  inches 
and  %  y  it  is  very  narrow,  and  only  touches  its  co-partner  of 
the  lower  part  y  tor  between  this  and  the  ether,  there  is  a 
imall  cavity,  whole  furface,  compofed  by  both  bones,  is  un¬ 
equal  for  the  infertion  of  tendons,  and  perforated  with  fe¬ 
veral  holes  for  the  ingrefs  and  egrefs  of  blood- veffels  ;  its 
Vol.  V,  y,  X  x  lower 


346  MEMOIRS  of  the 

lower  furface  is  articulated  with  the  outer  bone  of  the  fecond 
‘Phalanx  by  a  Ginglymus  ;  i-e.  behind,  it  has  a  Sinus  for  re¬ 
ceiving  that  below  it  5  about  the  middle,  it  has  a  ftnall  pro¬ 
minence,  which  is  received  by  the  other,  and  both  are  con¬ 
joined  by  a  plain  furface  behind  $  from  the  fore  to  the  hinder 
part  it  is  three  inches,  and  from  right  to  left  four  inches,  be¬ 
ing  an  inch  and  a  half  thick  5  it  has  three  protuberances,  one 
larger  at  its  outfide,  and  more  obtufe  ;  one  leffer  below  that, 
and  more  acute,  and  extending  a  little  farther  to  cover  a  part 
of  the  outer  bone  of  the  fecond  Phalanx  5  and  a  third  on  its 
inlid e  towards  its  copartner  5  befides  thefc,  it  has  another 
fmall  face,  at  its  upper  and  back  part,  which  runs  two  inches 
from  right  to  left,  and  half  an  inch  from  the  upper  to  the 
lower  part,  bemg  likewile  conjoined  obliquely  with  the  back 
part  of  the  Cubitus  ;  this  bone  weighed  fix  ounces:  The  fe- 
cond  bone  2,  of  the  firft  Phalanx  is  of  the  fame  thicknefs 
with  the  former,  being  articulated  with  the  Radius ,  from 
right  to  left  it  is  three  inches  before  ;  at  its  middle  it  has  a 
Sinus  on  each  fide  ;  one  towards  the  former  forming  with  it 
the  above-mentioned  cavity  •  the  other  on  its  oppofite  fide, 
where  it  receives  the  third  bone  of  this  Phalanx ,  lo  that  here 
it  is  only  two  inches  in  diameter,  and  farther  back  but  an 
inch  and  a  half;  from  the  hinder  to  the  fore- part  it  is  three 
inches,  and  behind,  it  is  alio  articulated  with  the  Radius  by 
Ginglymus ;  for  before,  it  is  received  by  a  fmall  production  of 
the  Radius ,  and  about  the  middle  it  receives  the  Radius  5 
this  bone  weighed  five  ounces:  The  third  bone,  5,  of  this 
Phalanx,  is  only  articulated  with  the  former  at  the  fide, 
where  it  is  received  into  the  aforefaid  Sinus ,  above  which  it 
is  all'o  received  by  the  Radius  5  it  runs  an  inch  and  a  half 
higher  than  the  former,  and  as  much  lower  5  fo  that  it  is 
four  inches  and  a  half  from  the  upper  to  the  lower  part, 
forming  aim  oft  the  whole  infide  of  the  Carpus  ;  it  terminates 
above  in  an  obtuie  point,  from  thence  it  becomes  ftill  broader  5 
fo  that  it  is  three  inches  from  its  upper  to  its  lower  part  ;  at 
its  lower  part  it  reds  upon  the  fecond  and  third  bone  of  the 
iecond  Phalanxy  it  weighed  three  ounces:  The  firft;  bone, 
3,  of  the  fecond  Phalanx ,  on  its  fore  and  outer  fide  follows 
the  fame  progress  with  that  above,  being  fix  inches  from 
its  hinder  to  its  fore-part,  where  it  is  conjoined  with  its  part¬ 
ner  ;  and  from  its  lore-part,  at  the  articulation  with  its  part¬ 
ner  to  its  hinder  part  it  is  four  inches ;  from  right  to  left  be¬ 
hind,  where  it  is  broadeft,  three  inches ;  its  furface  behind  is 
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unequal  for  the  reception  of  tendons  ;  it  is  articulated  above 
with  the  firft  bone  of  the  firfi:  Phalanx*  and  with  three  bones 
of  the  Metacarpus  below,  and  at  its  infide  with  its  partner  of 
the  fame  Phalanx?  its  articulation  above  is  by  Ginglymus,  as 
has  been  faid  5  tie*  before  and  behind  it  is  received  by  that 
above,  and  at  the  middle  it  receives ;  it  is  two  inches  and,  a 
half  thick  before  $  it  weigh’d  fix  ounces :  The  fecond  bone, 
4,  which  is  much  like  it,  as  being  received  by  the  fecond 
above,  after  the  lame  manner,  is  two  inches  on  its  convex  fur- 
face,  and  two  inches  and  a  half  tranfverfely  at  its  middle ?  at 
its  outfide,  being  the  infide  of  the  foot,  it  mutually  receives 
the  third  bone,  6,  which  runs  obliquely  backwards  two  inches 
from  the  former,  it  has  four  furfaces  for  articulation  5  one 
where  it  is  joined  with  the  third  bone  of  the  former  Phalanx , 
the  fecond  where  it  is  joined  with  the  lad  mentioned  bone  •  in 
conjun&ion  with  the  former  it  receives  the  fifth  bone  of  the 
Metacarpus,  and  at  its  outfide  the  fixth$  it  terminates  in  an 
obtufe  point  behind,  and  has  a  Sinus  between  the  articulation 
of  the  bone  of  the  Metacarpus  and  its  extremity  5  the  fecond 
weighed  fix  ounces,  and  this  four  ounces:  There  are  fix  bones 
in  the  Metacarpus  per  Ginglymum  longum  ?  viz .  they  are  re¬ 
ceived  above  by  the  bones  of  the  fecond  Phalanx  of  the  Car¬ 
pus,  and  below  by  the  toes  $  they  are  all  much  about  the 
lame  figure,  but  not  of  an  equal  length  $  lomewhat  flat  be¬ 
fore,  and  convex  behind  $  broader  at  the  upper  and  lower 
extremity,  where  they  touch  each  other,  and  narrower  in  the 
middle  5  the  firft  on  the  outfide  is  three  inches  long,  and  four 
inches  and  a  half  round  its  middle  ;  and  articulated  with  the 
external  part  of  the  outer  bone  of  the  fecond  Phalanx  of  the 
Carpus  $  it  weighed  three  ounces.  The  fecond  is  four  inches 
long,  and  five  inches  and  a  half  round  its  middle,  flat  before, 
and  more  convex  behind,  and  articulated  with  the  middle  of 
the  aforefaid  bone  of  the  Carpus,  it  weighed  four  ounces  5  the 
third  is  five  inches  long,  alio  flat  before,  and  7  inches  round 
its  middle  5  it  is  articulated  with  the  aforefdd  bone  of  the 
Carpus ,  and  poflefles  mod  of  its  inner  furface  5  it  weighed 
fix  ounces ;  the  fourth  is  five  inches  long,  and  fix  round  its 
middle  5  this  poflefles  the  largeft  part  of  the  middle  bone  of 
the  tecondPhalanx  of  the  Carpus  $  it  weighed  fix  ounces  ;  the 
fifth  is  four  inches  and  a  half  long,  and  of  the  fame  bignefs 
with  the  former,  and  poflefles  a  part  both  of  the  middle  and 
of  the  internal  bone  of  the  fecond  Phalanx  of  the  Carpus  5 
and  weighed  four  ounces  5  the  fixth  is  three  inches  and  a  half 
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long,  and  five  inches  and  a  half  round  its  middle,  and  pofteftes ! 
the  external  part  of  the  lecond  bone  of  the  Carpus  ;  it  weighed 
three  ounces:  Each  of  the  toes  of  the  fore  foot  confifts  of  two 
thick  Ihort  bones  5  whereof,  the  firft  of  the  external  toe  is  five 
inches  and  a  half  round,  and  one  inch  and  |  long  5  the  lecondi 
about  one  inch  broad,  and  half  an  inch  long,  weighing  two 
ounces  5  the  firft  bone  of  the  fecond  toe  is  two  inches  long,  and 
fix  inches  and  a  half  round  5  the  lecond  is  one  inch  and  J  from? 
right  to  left ,  and  half  an  inch  from  the  upper  to  the  lower  part*, 
weighing  three  ounces  5  the  firft  bone  of  the  third  toe  is  two) 
inches  long,  and  foven  inches  and  a  half  round  $  the  fecond  bone: 
is  divided  into  two  in  this  fubjeift  5  in  lhape  not  unlike  an  ox’s? 
hoof 5  and  whether  this  be  a  Lufus  nature,  or  peculiar  to  all 
other  animals  of  this  fpecies,  Mr.  "Blair  could  not  determine  5  it: 
weighed  four  ounces  $  the  firft  bone  of  the  fourth  toe  is  two 
inches  and  a  half  long,  and  five  inches  and  a  half  round  5  the 
fecond  bone  is  in  lhape  not  unlike  the  former,  but  not  divided  y7  j 
from  right  to  left  it  is  two  inches,  and  from  the  upper  to  the: 
hinder  part  one  inch,  weighing  four  ounces  ,  the  firft  bone  of 
the  fifth  toe  is  two  inches  and  a  half  long,  and  four  inches  and 
a  half  round  5  its  fecond  bone  in  lhape  reiembles  the  former,  butt 
lels,  and  divided,  weighing  three  ounces  5  the  firft  bone  of  the: 
fixth  toe  is  two  inches  long,  and  four  inches  and  a  half  round, 
larger  at  its  upper,  and  becoming  narrower  at  its  lower  extre¬ 
mity  •  and  with  it  a  very  fmall  bone  is  articulated ;  it  weighed! 
one  ounce  and  a  half:  Befides  all  thefe,  there  were  two  Ojfa  Je - 
fatnotdea ,  which  were  affixed  to  the  lower  part  of  the  lower  ex¬ 
tremity  of  each  bone  of  the  Metacarpus  5  each  about  one  inchi 
long,  half  an  inch  broad,  protuberant  at  the  lower  part,  and: 
concave  at  the  upper  part,  or  that  fide  whereby  they  are  articu¬ 
lated  with  the  Metacarpus  $  and  feparated  from  each  other  by  a  1 
cartilage,  which  ran  down  in  the  middle  of  this  lower  Epiphyjh 
of  the  bone  in  the  Metacarpus  $  thefe  OJfa  fejamoiclea  were  very 
ufeful  for  fupporting  the  foot  *  for  about  their  middle  all  the 
four  hoofs  of  the  fore  feet  terminate  1  they  weighed  two  ounce* 

The  hinder  extremities  confift  of  the  Ojfa  immninata ,  the 
thigh-bone,  the  two  bones  of  the  leg,  and  the  foot ;  The  OJfai 
zn  nominal  a  PI,  IX.  Fig.  2  r9  22,  confift,  as  in  other  animals,  of  two 
bones,  articulated  behind  with  the  Os  facrum  on  each 

tv  i  • an^  ',e^ore}  w^h  each  other  by  Synchondrofu  5  each  may 
be  divided,  as  in  human  fubje£b,  into  the  Ilium ,  or  upper  and 
&Ai.crnal  part  5  the  Os  fubh%  or  lower  and  fore-part,  and  If 
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cbium ,  or  lower  and  back- part  5  tho’  flri&ly  fpeaking,  thefc 
bones  here  fhould  only  be  divided  into  the  Ilium  and  '{ Pubis » 
there  being  no  remarkable  part  about  them,  .which  can  be  called 
the  Ifchium ;  both  thele  OJfa  innominata,  joined  together,  form 
the  ‘Pelvis,  Fig.  21,  which  is  four  foot  fix  inches  in  circum¬ 
ference  3  from  the  Os  facrum  B  above,  to  the  upper  part  of 
the  Os  $ubis  C  below,  it  is  18  inches,  and  from  the  right  D  to 
the  left  E  17  -inches  $  the  Os  pubis  at  the  articulation  is  from 
C  above,  to  F  below,  1 2  inches  5  between  the  two  outer,  and 
lower  extremities  of  the  Ilium,  from  the  right  G,  to  the  left  H, 
is  three  foot  and  a  half  5  from  the  Os  facrum  above,  along  the 
margin  of  the  Os  Ilium,  down  to  the  afore  mentioned  outmoft 
point,  is  two  foot,  nine  inches  and  a  half  G,  H  5  and  from  that 
point  H,  to  the  Acetabulum,  which  receives  the  femur  K  one 
foot  j  this  Acetabulum  round  its  external  edge  is  18  inches  in 
circumference  3  the  breadth  of  the  Os  Ilium  from  the  external 
edge  H,  to  the  fide  of  the  Pelvis  E  is  13  inches  3  round  the 
neck  of  the  Ilium ,  above  the  Acetabulum  M,  M,  is  14  inches  3 
the  height  of  the  OJfa  innominata ,  from  the  upper  part  of  the 
Ilium  to  the  Acetabulum,  is  22  inches  3  the  breadth  of  the  Os 
pubis  from  the  articulation  with  its  partner,  to  the  outfide  N,  N, 
is  eight  inches  5  the  length  of  the  oval  hole  for  the  Muf cuius 
marfupialis  O ,  O,  is  five  inches  and  a  half,  its  breadth  four 
inches,  and  its  circumference  1 3  inches  5  between  the  lower, 
and  outmoft  extremities  of  the  Os  pubis  behind,  R,  R,  is  17 
inches  3  thefe  OJJa  innominata  are  flat  before,  ftandmg  almoft 
perpendicular  with  the  two  lower,  and  outmoft  extremities  of 
the  Os  Ilium  G,  H,  bending  forwards,  and  having  the  Os  pubis 
alcending  obliquely,  convex  before,  where  joined  together,  and 
concave  behind  5  this  alcent  of  the  Os  pubis  a  farther  argu¬ 
ment,  that  this  is  no  retrocoient  animal :  The  femur  is  three 
foot  long,  with  its  upper  Epiphyfis ,  1 ,  in  circumference  1 5  inches - 
the  neck  below  it  is  1 3  inches  *  the  breadth  from  the  great  lro* 
chanter,  2,  on  each  fide  is  10  inches  5  below  this  Trochanter 
it  is  18  inches  in  circumference  5  about  the  middle  12  inches  5 
round  above  the  lower  Epiphyfis  16  inches  5  round  the  lower 
Epiphyfis  irfelf,  3,  from  the  Patella,  4,  on  the  outfide  to 
the  oppoiite  part  on  the  infide  18  inches  and  a  half 5  its  diame¬ 
ter,  where  articulated  with  the  Tibia  behind,  is  ieven  inches, 
with  two  protuberances,  whereof  the  external  ear  is  two  inches 
and  a  half,  and  the  internal  three  inches  and  a  half 3  the  internal 
Epiphyfis,  which  is  received  by  the  Tibia,  is  from  the  fore  to 
the  hinder  part  leven  inches,  and  the  external  five  inches  and  a 
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half;  the  femur  is  in  general,  a  long  ftreight  bone,  with  a  large 
roundhead  (which  in  "this  fubjeft,  is  leparated  from  its  body  by 
a  cartilage,  and  this  is  dill  an  argument,  that  this  animal  was 
young)  received  by  the  Ojfa  innominata,  i,  a  large  Trochan¬ 
ter  on  the  outfide,  where  the  bone  is  broadeft  ;  from  thence  in  its 
defcent  it  becomes  fmaller,  fiat  before,  and  behind,  and  thicker 
on  the  infide  than  the  outfide,  and  nearly  of  an  equal  bignels, 
till  it  comes  to  the  lower  extremity,  where  it  is  enlarged  into 
two  large  Epipbyfes,  which  are  received  by  the  Tibia,  with  a 
Sinus  in  the  middle  about  an  inch  deep,  and  as  much  in  dia¬ 
meter  5  it  lends  forth  a  large  protuberance  before,  which  is  re¬ 
ceived  by  the  Rotula ,  or  Tatella,  a  bone  of  a  very  rugous  i'ur- 
face,  confiderably  protuberant  on  the  outfide,  being  from  its  up¬ 
per  to  its  lower  part  eight  inches,  and  from  right  to  left  fix 
inches  $  it  is  articulated  with  the  femur  by  Ginglymus ,  with  a 
cavity  on  each  fide,  which  receives,  and  a  protuberance  in  the 
middle  received  by  the  femur :  The  Tibia  is  in  length,  mea- 
furing  behind,  zz  inches  5  its  circumference  at  the  upper  Epi- 
phyfis  19  inches,  and  at  the  neck  17  inches  5  it  has  a  large  de- 
preflion  before,  for  facilitating  the  motion  of  the  Tatella  j  and  is 
of  a  very  rugous  furface,  for  the  inlerticn  of  the  Ext  en fores 
iibidS  5  it  is  almoil  femicircular  before,  and  fiat  behind  5  its  cir¬ 
cumference  about  the  middle  is  19  inches  and  a  half,  and  at  the 
lower  extremity,  where  it  again  meets  with  the  Fibula ,  and 
where  it  receives  the  Aflragalus>  12  inches  :  The  Fibula  is  21 
inches  long,  five  inches  and  a  half  round  2bove,  where  received 
by  the  Tibia ,  three  inches  about  the  middle,  and  five  inches  at 
the  lower  part,  where  it  receives  the  fibia  $  its  Efiphyfis, 
which  forms  the  external  angle,  or  Malleolus ,  meafiuring  from 
the  fore  to  the  hinder  part  along  its  outer  furface,  is  five  inches 
and  a  half :  The  bones  of  the  hinder  foot  confifi:  of  thole  of  the 
Tar f us,  Metatarfus ,  and  toes  :  The  Tarfus  confifts  of  fix  bones, 
whereof  the  firft  is  called  Aftagalus ,  1,  Plate  X.  Fig.  4  5  this 
is  articulated  above  with  the  libia ,  having  a  depreffion  in  the 
middle  three  inches,  which  receives,  and  two  protuberances  at 
the  fides,  which  are  received  by  the  blibia,  three  inches  and  a 
half  j  it  receives  the  Talus  below,  with  a  furface  four  inches  in 
diameter ;  on  the  infide  it  lends  forth  a  large  protuberance,  and 
on  the  outfide  both  it  and  the  Talus  are  received  by  the  external 
Malleolus  for  the  ipace  of  two  inches  5  before,  it  is  received  bv 
the  Os  navjculare  for  the  Ipace  of  four  inches  and  a  half 3  it 
weighed  fix  ounces:  The  Talus  a  Fig.  2,  is  a  very  irre¬ 
gular  bone  5  it  is  protuberant  behind  from  the  Ajlagalus 

four 
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four  inchees  and  a  half 5  this  protuberance  is  in  circumference  at 
the  extremity  10  inches,  and  at  its  neck  eight  inches  $  below, 
it  is  very  rugous  on  the  infide  3  it  fends  forrh  a  protuberance, 
which  is  received  by  the  Mftragalus,  as  in  human  fubje£fs$  it 
lias  three  remarkable  furfaces,  viz.  one  upon  which  the  Jljlra- 
gains  reds,  at  its  upper  fide  5  one  at  the  fore-part,  articulated 
with  the  OJja  cuneiformiay  and  the  outfide  for  the  Fibula  $  it 
weighed  one  pound  :  The  Os  navicular e  is  10  inches  and  a  half 
in  circumference  5  one  inch  thick,  and  concave  behind,  2, 
Pig.  4,  where  it  receives  the  Mfiragalus ,  and  convex  before 
with  its  different  furfaccs,  3  5  viz.  one  whereby  it  is  articulated 
with  the  bone  of  the  toe  on  the  infide,  and  one  for  each  of  the 
three  OJfa  cuneiformia  3  it  weighed  four  ounces  :  The  bones  of 
the  fecond  Fhalanx  of  the  F’arfus  are  called  the  three  Offa  cu¬ 
neiformia  3  two  of  which  are  articulated  at  the  back-part  with 
the  Os  navicular e,  as  was  laid,  and  the  third  partly  with  the 
*Talusy  and  partly  with  the  Os  naviculare  3  each  of  them  is 
about  an  inch  thick  3  that  on  the  inner  fide,  4,  is  the  lead* 
being  from  right  to  left  an  inch  thick,  it  weighed  an  ounce  and 
a  haiF 5  the  middle  5,  two  inches,  weighed  two  ounces  $  and 
that  on  the  outfide,  6,  three  inches  and  a  half,  in  weight  three 
ounces  $  this  laft  has  two  lurfaces  at  the  fore  part,  whereby  it  is 
articulated  with  the  two  outmoffc  bones  of  the  Metatar/us  3  the 
middle  bone  of  the  F'arfus  being  only  received  by  the  middle 
bone  Ox  the  Metatarfus :  The  external  bone  of  the  Metatar fus 
is  very  irregular  3  it  is  articulated  behind  with  the  external  Os 
cuneiforme 5  where  it  is  about  two  inches  from  the  upper  to  the 
lower  part  3  from  whence  (its  external  furface  being  very  rugous) 
it  becomes  gradually  lmaller,  being  fomewhat  concave  below, 
and  protuberant  above,  till  it  terminates  in  a  round  extremity - 
it  weighed  two  ounces  and  a  half:  The  fecond  is  a  ihort  thick 
bone,  eight  inches  in  circumference  and  two  inches  and  a  half 
long  3  in  weight  two  ounces  and  a  half  3  this  receives  the  firft 
bone  of  the  toe,  which  is  four  inches  and  a  half  in  circumference, 
and  two  inches  long 3  and  receives  the  fecond  bone  of  the  lame 
toe,  being  three  inches  in  circumference  and  one  inch,  and  a  half 
long  3  larger  at  its  upper,  and  lmaller  at  its  lower  extremity,  to 
which  is  affixed  a  lmall  bone  3  thele  weighed  three  ounces  and  a 
half:  The  middle  bone  of  the  Metatarfus  is  the  largelt  of  all 
thole  belonging  to  the  toe,  being  leven  inches  round,  five  inches 
long,  and  four  ounces  in  wcight3  it  receives  the  firit  bone  of  the 
toe,  which  is  four  inches  and  a  half  round,  and  two  inches  and 
a  half  long  ;  to  which  is  likewife  joined  another  lmall  bone  to 
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form  the  extremity,  both  weighing  four  ounces:  The  two’ re¬ 
maining  bones  of  the  Metatarfus  are  thin,  broad,  and  irregular  5 
the  firft  of  which  is  two  inches  and  a  half  broad,  and  two 
inches  and  |  long  5  each  weighing  one  ounce,  to  which  alfo  ad¬ 
heres  a  lmall  bone,  as  in  the  former  toe,  but  Ids;  the  fecond 
and  laft  bone  of  the  Metatarfus  on  the  infide  is  two  inches 
broad,  and  as  much  in  length,  thin  like  the  former,  with  a 
imall  protuberance  adjoined  thereto  inftead  of  a  toe  ;  the  bones 
of  ther  fourth  toe  weighed  one  ounce  and  a  half ;  and  thole  of 
the  fifth  one  ounce. 

‘fentzelius  tells  his  friend,  that  in  digging  in  a  hill  near  Er¬ 
furt  in  Germany  for  a  fine  white  fand,  there  were  found  feveral 
huge  bones  ;  at  firft  miftaken  for  thofe  of  a  giant ;  but  upon 
trial,  and  the  perulal  of  Dr.  Moulins\  treatifes,  they  were  dif- 
covered  to  be  the  bones  of  an  elephant,  and  that  amongft  the 
reft  were  found  the  head,  42  inches  in  diameter;  two  tufks,  two 
fpans  and  a  half  large,  and  eight  foot  long ;  four  grinders,  each 
11  pound ;  the  Humerus  four  foot,  two  fpans  and  a  half;  the 
Vertebra  of  the  neck,  each  four  fpans  in  circumference,  and  two 
fpans  high  ;  the  (Ufa  innominata  two  foot  and  a  half  long ;  with 
the  head  of  the  Femur  inferred  in  the  Acetabulum ,  and  part  of 
the  Tibia  22  inches  at  the  largeft,  and  17  at  the  fmalleft  part  ; 
that  they  were  obliged  to  dig  24  foot  deep,  before  they  could 
get  out  the  head;  that  the  bones  lay  in  fuch  a  pofition,  as 
jfhewed  that  the  animal  had  been  overwhelmed,  or  had  great 
ftrugglings,  while  a-dying  ;  viz.  the  left  fore -foot  ftretched  for¬ 
wards  to  the  fide  of  the  head,  which  lay  towards  the  north,  the 
right  fore  foot  inclining  backwards  under  the  body  ;  the  left  hin¬ 
der  foot  drawn  in  towards  the  body,  and  the  right  diftorted  here 
and  there,  out  of  its  natural  pofition ;  from  all  which  Tentze- 
Uus  concludes,  that  this  was  the  largeft  elephant,  that  ever  was 
feen  in  Europe ;  and  that  it  could  be  brought  thither  by  no 
other  means,  than  the  flood  ;  both  from  the  preternatural  poli¬ 
tico  of  the  body,  and  from  the  different  Strata  of  earth  lying 
above  it,  without  the  leaft  fign  of  having  been  dug  to  bury  it. 

A  table  containing  the  particular  dimenfions  of  the  Vertebra 
and  ribs,  and  the  weight  of  all  the  bones  of  the  elephant:  And 
here  eblerve,  that  the  weight  is  16  ounces  to  1  lib,  and  the  mea¬ 
sure,  according  to  the  Fnglijb  yard,  12  inches  to  a  foot,  and  12, 
lines  to  an  inch. 
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The  Vertebra  of  the  back. 


Num. 

Weight. 

Leng.of  Spi¬ 
nal  Proceis. 

Breadth  of 
Exrrem. 

N° 

/£.  03.  dr. 

Inches. 

Inches. 

1 

2  4 

8 

2 

2 

2  2 

12 

3  i 

3 

2 

*3 

4  i 

4 

1  5 

5 

1  42 

12 

3  i 

6 

1  2  3 

11 1 

0 

7 

15  6 

11 

8 

14 

H 

O 

wJh 

2  I 

9 

14 

10 

10 

1 1 

12 

*3  ■ 

I 

9  2 

2 

*3 

9 

J4 

2 

2 

*5 

6  ¥ 

1  i 

16 

2 

17 

5 

l8 

2 

4  2" 

J9 

4 

>> 

20  8  7 


The  Vertebra  of  the  tail. 

Numb,  oz>  . 


The  Bones  of  the  Head.  lb. 

Upper  Jaw  — - 66 

Lower  Jaw  — - -45 


The  Vertebras  of  the  Neck. 
Weight.  Length  of  Spinal 

frocefs. 


Numb. 

lb. 

oz . 

dr. 

Inch 

1 - 

-  1 

*3 

2 

-  1 

6 

4 

3 

4. 

3 - 

13 

4 

4 - . 

1 3 

4 

1 

2 

5 - 

14 

4 

—  if 

6 

H 

6 

3 

7  — 

-  5 

—  5 

1  _ 

2  — 

3  — 

4  — 

7  ™ 

8  — 

9  ~ 

10  — 

1 1  — 

-  13 

14  — 

15  _ 

16  — 

17  — 

18  — 


10 

8 


5 

4 


2  3L 
Z  5 
o  A 
z  2 


1  i 


—  20 


7106 

Vol.  V.  9 


21 

22 


J  y 


Length.  Breadth. 
Inch.  Inch. 


N  umb. 


MEMOIRS  of  the 

Numb.  oz> .  Length.  Breadth- 

Inch.  Inch. 

23  -  f -  - 

24  - -  - -  2 

25  -  | -  r - *  i 

The  Vertebrae  of  the  Loins. 

oz.  dr.  Inch. 

1  —  *3  4  3 

2  — -  1 2  7 

3  _  11 


2  5  3 


The  Ribs. 


Weight. 

Length  of  In¬ 
ner  Surface. 

Leng.  between 
Extrem. 

Breadth  of 
Extretn. 

/£.  02.  dr. 

Feet.  Inch. 

Feet.  Inch. 

Inches. 

1  13 

1  5 

1  4 

4 

12  4 

9 

8 

112 

11  i 

10 

5 

2  2 

2 

8  4 

<> 

? 

2  4 

2  3 

3  t 

1  5 

8 

3  i 

2  4 

4  6 

,  10 

1  4  7 

D 

5 

I 

2  5 

9 

3 

1 

f 

14  4 

7 

13  4 

5 

1 

| 

12 

4 

1 

10  <J 

X 

2 

1  ni 

,  I 

1 

9 

1 

10 

5  5 

i  9 

8 

r 

5 

8 

7 

3  2 

5 

4  i 

1 

2  1 

J 

i 

1 

16'  15  6 

16  15  6 

lr**1‘  "  1  . . .  1  .«■«< 

33  15  4  Weight  of  Ribs 

4  271  fir  up.  Tail 

Zhe 
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fihe  Skeleton  of  the  Elephant  conjifts  of  the  "Bones  of 


'The  head  divided  into  thofe  of  the 
"Upper  jaw,  viz. 

~ Calvaria ,  or  upper  and  back-part 
Frons ,  or  upper  and  fore  part 
Two  Maxillary  bones 
s  Two  bones  of  the  palate 
<  ^  Two  Zygomatick  bones 
Two  Styloid  process 
Two  tufks 
_Four  grinders 
Lower  jaw 
i  Four  grinders 


The  trunk  compofed  of  the 
Spine ,  confifting  of  the  Vertebra  of  the 
Neck 
Back 
Loyns 
Os  Sacrum 
Tail 

Ribs,  1 9  pairs 
Sternum 


'The  fore  extremities, 
'Scapula 
Humerus  4 
Cubitus  and  Radius 
<  Carpus ,  fix  on  each  foot 
J  |  Metacarpus 
Toes 

l  OJfa  Sefamoidea 


£ 

I 

z 

z 

z 

z 

z 

4 

i 

4 


lb.  oz.  dr. fir. 


66 

45 


z i  hi 


7 

7 

10 

6 

19 

20 

8 

7 

n 

3 

2 

5 

3 

5 

4 

0 

0 

29 

4 

2 

7 

£ 

38 

33 

15 

4 

4 

3 

0 

0 

105 

75 

11 

3 

I 

2 

19 

8  * 

0 

O 

2 

1(5 

0 

4 

U 

0 

12 

3 

1 2 

12 

3 

4 

24 

2 

3 

24 

0 

80 

60 

1 

The 
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The  hind-extremities 

■op  innominate  vizr 
£ llion 
j  \PubF 

1  Femur ,  or  thigh-bone  2 

<  Tibia  and  Fibula ,  or  leg  and  fpitbone  4 

(Patella ,  or  knee-pan  2 

Tarfu s  12 


j  Metatarfu 


LToes 


12 


lb,  cz>.  dr.  fc 

28  o 


A  © 


16 


1 5 


o 
4 

o  ia 
5  10 


1 

1 


54 


6 

a  f 


T 


Total  Sum  260  512  14  7  1 

This  is  the  total  fum  of  the  weight  of  the  bones. 

Mr.  Blair  w fed  the  following  method  in  mounting  the  lke!eton$ 
he  caufed  an  iron  rod  to  be  made,  about  the  bignefs  of  one  for  a 
bed,  and  of  the  length  of  the  elephant,  which  was  14  foot  from 
the  forehead  to  the  point  of  the  tail  ;  and  this  rod  was  palled  in 
at  the  fore-part  of  the  foull,  above  the  hole  for  the  root  of  the 
trunk,  and  ran  back  thro5  the  fore  cellules,  and  palling  along  the 
lower-part  of  the  feat  of  the  brain,  went  out  at  the  lower-part  of 
the  hole  for  the  fpinal  marrow;  and  led:  the  inconveniency  of  its 
weight  ftiould  happen  to*  break  the  tender  Lamina,  there  was 
another  rod  of  the  fame  bignels,  pa  fifed  in  at  the  one  fide  of  the 
head,  where  the  depreffion  is  for  the  infertion  of  the  mulcles  of 
the  lower-jaw  and  cj Probofcis,  and  ran  thro5  the  cellules  at  the 
lide,  going  traniverfely  along  the  lower-part  of  the  leat  of  the 
brain,  below  the  former,  and  palfing  out  “at  the  other  fide;  by 
which  means,  this  rod,  from  the  right  to  the  left,  eaied  the  bur¬ 
den  of  the  other,  in  lupporting  the  head  on  both  lides,  as  the 
other  rod  did  before;  and  left  any  of  thefe  ftiould  Hideout,  he 
cauled  a  piece  of  iron  to  be  fere  wed  on  each  extremity  of  that 
which  palled  from  the  right  to  the  left,  and  on  the  fore -end  of 
that  which  ran  from  the  anterior  to  the  poftenor  part ;  afterwards, 
the  fecond  Vertebra  in  the  middle  of  its  tooth,  and  all  the  other 
following  Vertebra*  were  perforated  in  the  center  of  their  bodies  5 
and  to  make  the  head  ftill  more  fteady,  the  bale  of  the  Icull  was 
twice  perforated  on  each  fide  of  the  hole  for  the  fpinal  marrow ; 
and  a  ftrong  wire  being  palled  thro5  thele  holes,  it  ran  from  right 
to  left  above  the  rod,  and  kept  it  firm,  left  it  fhould  have  bended 
and  fullered  the  head  to  incline  too  much  downwards,  by  its 
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weight :  In  order  to  join  the  lower-jaw,  which  is,  perhaos  the 
poll  ponderous  bone  in  any  land-animal,  two  wires  were  pafled 
in,  at  about  an  inch  diflance  from  each  other,  running  from 
above  downwards,  to  that  party,  PI.  VI L  Fig.  4.  of  the  bale  of 
the  lcuIJ,  which  is  for  the  reception  of  the  condyles  ;  and  the 
laid  two  wires  being  palled  thro’  two  holes,  made  from  the  fore 
to  the  hinder-part  in  the  condyles  themielvcs,  both  their  extre¬ 
mities  were  made  to  meet  together  at  the  upper  and  outer  part  of 
the  condyles,  and  fo  twilled,  and  made  firm  •  and  for  further 
lecurity,  there  was  a  wire  brought  round  the  margin  of  the  large 
hole  in  the  bone  of  the  luperior  Maxilla  3  which,  being  folded, 
was  twilled  leveral  times  towards  the  procefs  of  the  Corona  in 
the  lower-jaw,  where  there  were  two  iatchets,  or  foldings  of  wire 
placed  in  the  inner  tide  5  the  folded  wire  from  the  Os  Maxi ll^ 
was  brought  in  between  them,  and  a  pin  was  palled  thro’  all  the 
three  to  be  taken  out  at  pleafure;  and  farther,  a  folded  wire  was 
provided  from  the  hinder  to  the  fore-part  in  the  Symphyfis  Mentl 
h,  Plate  VIII.  Fig.  4.  which  palling  in  between  the  two  Offa 
‘Palati  b ,  Plate  VII.  Fig.  1.  a  pin  was  put  a-crois  them,  to  betaken 
out^  at  pleafure,  which  was  iuch  a  relief  to  the  condyles,  that 
without  making  ufe  of  the  wires  running  from  the  Os  Manillas 
to  the  procefs  of  the  Corona ,  it  was  fufficient  to  fupport  the  weight 
of  the  jaw,  and  by  pulling  out  the  pin,  the  lower-jaw  could  be 
brought  backwards  and  forwards  :  Being  obliged  to  faw  the 
fcull,  in  order  to  take  out  the  brains,  there  were  two  wires  placed 
at  the  back-part  of  that,  which  is  below  the  diviiion,  for  Men¬ 
inges  upper  part  5  into  which  were  linked  two  other  wires, 
which  reached  to  that  part  above  the  diviuon,  and  were  received 
into  two  foldings  of  wire,  placed  there  on  purpofe  5  the  fame 
contrivance  was  alio  oblerved  before  5  fo  that  this  upper-part 
might  either  be  laid  back,  to  fliew  the  firudlure  and  contrivance 
of  the  cellules,  or  taken  quite  ofF  at  plealure:  Mr.  Blair  having 
matched  the  ribs  in  pairs,  and  fitted  each  pair  of  its  Vertebr ce> 
he  cauled  each  of  their  Epiphyfes  to  be  twice  perforated  from 
the  upper  to  the  lower  page  (once  towards  the  foie,  and  once  to¬ 
wards  the  back  part)  and  in  like  manner  the  tranfvede  procefies 
of  the  proper  Vertebras ,  oppolite  to  the  holes  of  the  ribs  5  and 
then  the  extremities  towards  the  Vertebras ,  and  the  Sinus  of  the 
Vertebras ,  correlponding  to  the  rib,  were  perforated  in  towards 
its  body  3  after  which  a  wire  two  inches  long  was  faftened  in  the 
body  of  the  Vertebra  and  extremity  of  the  rib,  and  then  both 
were  brought  together  5  which  being  done,  the  wires  were  put 
into  their  refpeftive  holes  in  the  tranfvcrle  precedes,  and  ribs; 

and 
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and  both  the  ends  of  the  two  laft  wires  being  brought  together 
at  the  upper- part,  and  interftice  between  the  ribs,  and  tranfverfe 
proceffes,  were  twitted,  and  made  firm;  this  was  done  thro’  all 
the  19  pairs;  afterwards  he  provided  fome  jumps,  and  after 
moittening  and  beating  this  leather,  it  was  fhaped  according  to 
the  bignels  of  each  Vertebra ,  perforated  in  the  middle,  and  put 
alternately  on  the  rod  ;  firft  the  Vertebra ,  and  then  the  leather* 
to  fupply  the  defeft  of  the  cartilages  (which  were  all  loft  in  boil¬ 
ing)  and  beat  io  dole,  that  the  oblique  procettes  of  the  Vertebrae 
might  meet ;  this  was  continued  till  all  the  Vertebrae  were  on  the 
rod,  all  along  to  the  Os  facrum  ;  and  becaufe  the  firtt  Vertebra 
was  not  perforated  with  the  rod,  there  was  a  wire  patted  betwixt 
the  fcull  and  it,  on  each  fide,  that  it  might  not  remain  loofe,  but 
be  fixed  to  the  condyles,  by  twitting  and  making  faft  the  wire : 
The  Off  a  innominata  having  been  disjoined  in  boiling,  both  be¬ 
fore  or  below,  at  the  Os  pubis ,  and  above,  or  behind,  at  the 
Os  facrum,  Mr.  Slair  patted  two  rods  of  iron  tranfverfely  from 
the  one  fide  (the  one  above  and  the  other  below)  thro’  the  Os  fa¬ 
crum  to  the  other  ;  tl^efe  were  rivetted  on  the  back-fide  at  both 
ends;  and  theri  perforating  the  Os  facrum  from  above,  downwards 
thro5  the  middle  of  its  boc|y,  it  was  alfo  put  upon  the  rod  for  the 
afterwards  he  proceeded  to  put  on  the  bones  of  the  tail, 


and  their  mock  cartilages  alternately,  as  they  followed  in  order, 
till  all  the  rod  was  filled,  and  on  its  extremity  another  piece  of 
iron  was  fere  wed,  to  keep  all  firm  and  fecure  :  Afterwards  a 
large  wire  was  patted  from  the  fore  to  the  hinder-part  of  the 
Sternum,  whereby  all  its  bones  were  fixed  to  each  other; 
and  to  them  were  joined  pieces  of  bend-leather  to  fupply 
the  cartilages  5  thele  Mr.  ^Blair  fitted  to  the  articulation, 
of  each  rib,  to  which  they  were  joined;  and  perforating  the 
extremities  of  the  ribs  twice,  he  patted  two  wires  between  the 
mock  cartilages  and  them,  bringing  the  two  ends  together,  and 
twitting  and  fattening  them  on  the  infide,  by  which  all  the 
borax  was  mounted  5  and  left  the  ribs  thus  fixed  at  both  extre¬ 
mities,  fhould  be  too  ready  to  move  from  the  fore  to  the  hinder 
part,  and  e  contra,  each  of  them  was  perforated  above,  towards 
the  back,  and  below  towards  the  belly,  for  receiving  the  foldings 
and  latcbets  of  wire  to  be  fattened  therein;  then  he  procured  two 
large  wires,  each  folded  twice  the  length  of  the  1 'borax  ;  one  of 
which  being  patted  thro’  the  laft  rib,  and  its  two  parts  brought 
together,  were  twitted  feveral  times,  till  it  was  brought  oppofite 
to  the  latchet  in  the  next  rib;  within  which  the  one  part  was 
patted,  the  other  remaining  without,  and  then  twitted  again,  till 
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it  came  to  the  thii'd  rib;  and  fo  on  throughout  the  whole  ribs* 
both  above  and  below,  to  keep  them  firm,  and  at  a  due  diftance: 
Next,  Mr.  'Blair  took  the  two  Scapula,  as  belonging  to  the  upper 
extremities,  and  perforating  both  of  them  oppofiteto  each  other 
at  their  upper  margin,  he  paffed  a  pretty  large  wire  thro’  one  of 
the  perforations  ;  which  being  folded,  was  twilled  for  the  lpace 
of  20  inches;  i.  e .  from  the  Scapula  on  the  one  fide,  ftrait  over 
the  back,  palling  in  between  two  of  the  Vertebrae,  till  it  came  to 
that  on  the  other,  where  it  was  faftened  ;  afterwards  both  the 
Scapula  were  faftened,  by  palling  two  folded  wires  from  theout- 
fide  of  each  Scapula ,  thro*  the  firft  and  third  ribs,  in  whole  in- 
fide  they  were  fixed ;  then  the  head  of  the  Scapula  was  perfora¬ 
ted  thro’  the  margin,  which  guards  the  Humerus  at  the  fore,  and 
back- part :  The  head  of  the  Humerus ,  oppofite  to  the  middle  of 
the  concave  part  in  the  Epiphyfis  of  the  Scapula  was  perforated 
four  times,  twice  towards  the  infide,  and  twice  towards  the  out- 
fide;  into  which  were  put  two  folded  wires,  whole  extremities 
were  fixed  below  at  the  aforefaid  inward  and  outward  part,  and 
Into  their  foldings  a  large  pin  was  paffed  from  the  margin  of  the 
Scapula  on  the  one  fide,  to  that  on  the  other  (to  be  pulled  out  at 
plealure)  for  fulpending  the  Humerus ;  The  Cubitus  and  Radius 
were  joined  with  the  Humerus  in  this  manner;  the  Cubitus  was 
perforated  twice  in  the  back-part,  at  the  beginning  of  the  Ole¬ 
cranon  on  each  fide;  where  two  ends  of  wire  being  rivetted, 
were  brought  thro’  the  upper-part  of  the  laid  Olecranon ,  and  then 
twilled  till  they  came  to  the  Humerus ;  which  was  perforated 
from  the  back-part,  where  the  depreftion  is  for  receiving  the 
Olecranon ,  to  the  fore-part  above  the  Epiphyfis,  received  by  the 
Cubitus  and  Radius ;  thro’  thele  holes,  made  pretty  large,  the 
wires  thus  twilled  were  palfed;  the  one  to  the  Radius  on  the 
outfide,  and  the  other  to  the  Radius  on  the  infide;  where  they 
were  introduced,  and  brought  out  at  the  back-part  of  the  Cubitus , 
below  the  Olecranon  on  each  fide,  where  their  extremities  were 
rivetted  two  inches  and  a  half  below  their  iniertion ;  by  which 
means  the  flexion  andextenfion  could  eafily  be  fhewn;  the  lower 
Epiphyfis  of  both  Cubitus  and  Radius,  being  feparated  by  boil¬ 
ing,  he  perforated  each  of  them  below,  towards  the  Carpus,  and 
palfed  a  wire  obliquely  upwards,  to  fecure  them ;  and  bee  aide 
the  Radius  is  diftinfl  from  the  Cubitus  below,  there  was  a 


wire  palled  from  the  one  to  the  other,  and  rivetted  at  each  out¬ 
fide;  The  Cubitus  was  perforated  twice  in  the  back-part  of  the 
Epiphyfis,  about  an  inch  above  the  articulation  with  the  bone  of 
the  Carpus  on  the  outfide,  and  in  like  manner  the  Radius  in  the 

infide. 
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infide,  and  back-part  ;  both  which  perforations  were  continued 
thro’  the  two  "bones  of  the  foil  phalanx  of  the  Carpus  $  afterwards, 
the  external  bone  was  perforated  a  third  time,  all  which  ran  from 
the  upuer  to  the  lower-part,  to  the  firft,  fecond,  and  third  bones 
of  the  fecond  phalanx  5  which  being  done,  two  folded  wires  were 
paifod  in  at  the  four  holes  of  the  back-part  of  the  Cubitus  and 
Radius ,  where  there  duplicatures  were  formed  5  and  the  fifth  wire 
put  into* the  hole,  made  in  the  middle  of  the  external  bone  of  the 
mk  phalanx  of  the  Carpus ,  was  continued  with  the  reft  thro’  the 
bones  of  the  fecond  phalanx,  to  thole  of  the  Metacarpus ,  where 
they  ran  from  one  extremity  to  the  other;  that  is,  the  outer  part 
of  the  folded  wire  from  the  Cubitus ,  ran  down  the  outfide  of  the 
external  bones  of  the  firft  and  fecond  phalanx  of  the  Carpus ,  to 
the  external  bone  of  the  Metacarpus ,  all  along,  till  it  was  brought 
out  at  the  extremity  of  the  furtheft  bone  of  the  toe,  belonging 
thereto;  and  the  inner  part  of  the  fame  wire,  pafling  from  the 
Cubitus  thro’  the  fame  two  bones  of  the  Carpus ,  ran  down  to  the 
third  bone  of  the  Metacarpus ,  from  the  outfide;  from  whence  it 
was  conveyed  to  the  extremity  of  its  toe,  and  there  rivetted  5  the 
third  wire  palled  from  its  entry,  in  the  middle  of  the  external 
bone  of  the  firft  phalanx  of  the  Carpus ,  to  that  of  the  fecond ; 
and  from  thence  down  to  the  fecond  bone  of  the  Metacarpus , 
from  the  outfide,  to  the  extremity  of  its  toe,  where  it  was  fat¬ 
tened;  and  the  folded  wire  from  the  back-part  of  the  Radius 
palled  down  at  two  places,  thro’  the  middle  bone  of  the  firft: 
phalanx  of  the  Carpus  to  that  of  the  fecond  phalanx  5  and  from 
thence  to  the  fourth  and  fifth  bones  of  the  Metacarpus ,  from  the 
outfide,  and  ftill  forwards  to  the  extremities  of  their  toes,  where 
they  were  fixed;  afterwards  he  caufed  the  external  bones  of  the 
Carpus  to  be  perforated  twice  •  i.  e.  towards  their  fore  and  back-part, 
as  alfo  the  Metacarpus  at  the  upper  and  lower  extremity ;  palling 
the  drills  from  the  outfide  to  the  infide  of  each  bone,  or  from  right 
to  left,  by  which  the  bones  above  were  as  well  joined  with  their 
fides,  as  with  thole  below  them  ;  lo  that  each  was  kept  fecure  in 
its  place,  especially  the  bones  of  the  Metacarpus  •  fince  the 
third,  bone  of  the  firft  phalanx  of  the  Carpus 9  lies  as  it  were, 
at  the  fide  of  both  phalanxes,  he  therefore  pafled  the  two 
ends  of  the  wire,  which  ran  from  right  to  left,  in  the  firft 
phalanx,  that  fo  it  might  be  faftened  with  its  partner  on  the 
inhde;  and  fince  the  external  bone  of  th  t  Metacarpus  fill  remain’d 
to  be  joined,  the  inner  bone  of  the  Carpus  was  perforated  again, 
and  a  wire  brought  from  it  to  the  inner  bone  of  the  fecond  pha¬ 
lanx  5  and  from  thence  to  the  laid  bone  of  the  Metacarpus  with 

its 
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its  toe,  where  it  was  fattened  :  The  upper  Epiphyfis  of  th e  Femur 
being  alfo  ieparated  by  boiling,  he  perforated  its  head  four  times, 
for  the  immittion  of  two  folded  wires,  which  were  brought  ob¬ 
liquely  down  the  inner  and  outer  fide  to  its  neck,  where  their 
extremities  were  twitted  and  fee u red ;  it  was  afterwards  perforated 
four  times  in  the  middle,  for  two  other  folded  wires,  which 
were  twitted  once  or  twice,  and  their  extremities  put  thro*  the 
aforelaid  holes  to  the  inner  and  outer  part  of  the  neck  of  the  Fe¬ 
mur ,  as  before,  there  to  be  made  fatt  ;  th e  Acetabulum  was  perforated 
in  the  bottom,  and  theie  two  foldings  patted  thro’  it  ;  into  which 
there  was  put  a  pin,  at  the  back-part  of  the  Ojfa  innominata ,  to 
be  pulled  out  at  plealure,  and  the  thigh  lui pended  as  the  Hume¬ 
rus'.  Two  folded  and  twitted  wires  were  patted  in  at  the  Fpi- 
pbyfis,  on  each  fide  of  the  Ipine  in  the  middle  of  the  libia ,  and 
their  extremities  w'ere  brought  out  at  its  upper,  and  back-part, 
where  they  were  rivetted;  afterwards,  the  lower  Epiphyfis  at  the 
Femur  was  perforated  from  right  to  left,  and  a  pm  patted  from 
theouffide,  thro’ the  foldings  of  the  wires  from  the  Tibia,  to 
the  infide  (whereby  the  flexion  and  extenfion  was  mott  conveni¬ 
ently  fhewn)  to  be  taken  out  at  pleafure  ;  the  Per  one  was  fixed 
to  the  Tibia  at  the  upper  part,  by  a  rin  patting  obliquely  up¬ 
wards  from  the  one  to  the  other  $  and  the  ‘ Patella  was  fattened 
to  the  fore* part  of  the  Femur ,  by  a  pin  patting  dire&ly  inwards 
from  the  fore  to  the  hinder-part  5  the  lower-part  of  the  Ferone , 
forming  the  external  Malleolus ,  was  perforated  from  the  outfide 
to  the  infide,  as  was  alio  the  oppofite  part  of  the  ’Tibia,  forming 
the  inteinal  one  ;  the  Aftragalus  was  in  like  manner  perforated 
from  right  to  left,  correiponding  to  theie  two  holes,  for  the  im- 
million  of  a  pin,  whereby  the  foot  was  joined  to  the  ’libia,  to  be 
pulled  out  at  plealure ;  the  Aftragalus  was  joined  to  the  I'alus 
by  a  pin,  patting  from  the  upper  and  middle  part  of  the  one,  to 
the  lower-part  of  the  other,  where  it  was  rivetted  5  the  Aftraga- 
lus  was  thrice  perforated  before,  into  two  of  which  holesa  folded 
ww*e  was  patted,  which  went  forwards  thro  the  Os  navitulare> 
to  the  bones  of  the  Metacarpus  of  the  iecond  and  third  toe  from 
the  infide,  at  whole  extremities  they  were  fixed;  the  third  wire 

ran  from  the  Aftragalus  to  the  Os  naviculare ,  and  the  third  Os 
Cuneiforms ,  to  the  fourth  toe;  the  lain  Os  navicnUv  e  was  perfo¬ 
rated  on  the  inhde  tor  a  wire,  which  ran  thro  >he  b<  rie  of  the 
Metacarpus  and  inner  toe;  the  third  Os  cuneiforms  was  perfora¬ 
ted  fora  wire,  which  patted  thro  the  bone  of  the  Metacarpus , 
and  outer  toe;  the  three  Ojfa  cuneiformia  were  joined  to  each 
Vol.  V.  N°  10.  &  *  othnr 


362  MEMOIRS  of  the 

other  by  a  folded  wire,  which  ran  twice  from  their  outfide  to 

their  infide,  where  they  were  fecur  d. 

As  to  the  ftruffure  of  the  bones,  ^  Lentzchus  fays,  omnia 
iftbcec  Ofjd  for  of  a  funt  &  rimofa 3  and  Mr.  'Blair  addskvia  3 
for  they  have  nothing  of  that  folidity  and  conjpaftncfs,  that 
fmoothnefs  of  furface,  and  that  whitenefs,  which  is  ooiervable 
in  other  quadrupeds  of  the  larger  fize,  as  oxen,  hones,  harts, 
$£io,  nor  even  in  the  fmaller,  as  fneep,  dogs,  ca.s,  And 

Mr.  Blair  would  have  readily  attributed  this  to  the  youth 
of  the  animal  had  not  fentzeUus  affirm’d  the  lame  of  his 
fubiea,  fuppos’d  to  be  200  years  old  5  and  this  differs  much 
from  the  account  of  the  Behemoth  in  Job,  whole  bones  are 
faid  to  be  as  firong  pieces  of  brafs  and  bars  of  iron  3  the  La¬ 
minae  of  the  head  were  thin  and  fold  5  the  external  table 
thin  and  more  ponderous 3  the  teeth  exceeding  iblid  and  pon¬ 
derous  ;  lb  that  from  the  computation  of  the  weight  of  the 
upper  part,  which  was  taken  off  by  the  law,  as  in  PL  VII. 
Fig.  6'.  and  Pl.VIIL  Fig.  x.  which  is  only  fix  pound  weight, 
we  may  reckon  all  the  head,  which  weighed  66  pounds,  be¬ 
sides  the  teeth,  not  to  weigh  above  24  pounds  at  moll  5  which 
agrees  well  with  what  Tentzelius  affirms,  that  each  of  the 
fbentes  mol  ares  was  iz  pound  weight;  and  that,  of  all  the 
45  pounds,  which  the  lower  jaw  weigh  d,  the  reft  of  the 
bone,  befides  the  grinders,  did  not  exceed  12  or  16  pounds  5 
for  its  external  furface  leem’d  to  be  both  porous  and  r-mous, 
as  has  been  faid  3  and  in  perforating,  the  condyles  feem’d  to 
be  very  fpongy  5  as  alfo  the  ribs ,  femur >  tibia ,  where, 

after  the  drill  had  paffed  the  external  Lamina ,  which  was 
very  thin,  it  would  have  run  forwards,  as  if  it  had  been  thro’ 
fo  much  mofs ;  when  the  Fpiphyfis  came  off  the  thigh-bone, 
it  very  much  refembled  the  Efiphrfis  of  the  Femur  in  man  3 
its  minute  cellules  were  not  io  big  as  hole  of  an  ox,  and  the 
Laminae  which  circumfcribed  them,  not  fo  folid  by  far  3  the 
Humerus ,  indeed,  both  above  and  below,  was  much  harder, 
and  heated  the  drill  in  paffing ;  and  the  reafon  may  be,  that 
the  progreffion  of  molt  quadrupeds  chiefly  depends  upon  a 
more  frequent  motion  of  the  fore  than  hinder  limbs,  and  it 
does  fo  much  more  here,  where  the  head  is  proportionably 
heavier  than  in  other  animals ;  and  this  perhaps  is  the  reafon 
too,  why  the  fore-limbs  in  this  animal  are  brought  fo  far  for¬ 
wards  ;  for  meafuring  in  a  {freight  line  from  the  Humerus 
above,  to  the  Carpus  below,  and  bringing  another  line  diredfly 

back- 
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backwards  at  the  articulation  between  the  Humerus  and  Cubi¬ 
tus ,  from  the  perpendicular  line  before,  to  the  point  of  the 
Olecranon  behind,  it  was  20  inches  :  The  bones  of  the  Carpus 
were  pretty  folid,  and  by  perforation  feemed  to  have  a  little 
fpongiofity  only  about  the  middle  3  all  the  reft  of  the  bones 
of  the  fore- foot  were  fpongy  3  the  ylftragalus,  Os  naviculare 
and  Offa  cuneiformia  were  more  folid  3  but  the  Talus ,  and 
other  bones  of  the  hinder-foot  were  fpongy  3  the  lpine  was 
lpongy,  as  is  ufual$  the  Offa  innominata  of  a  middle  confiftence, 
and  the  Scapula  very  thin,  but  folid  towards  its  neck  : 
Mr.  Blair  could  not  pofitively  determine  the  cavities  for  the 
marrow,  nor  the  quantity  thereof 3  but,  by  comparing  the 
dimenfions  with  the  weight  and  (mail  quantity  of  fat  to  be 
feen  at  the  boiling,  we  may  fuppoie  it  not  to  have  been  very 
confiderable  in  this  animal  3  and  he  does  not  know  how  it 
may  be  in  others  of  this  Ipecies :  When  Mr.  Blair .  weighed 
the  bones,  it  was  immediately  before  they  were  joined  3  fo 
that  their  weight  was  much  diminiftied,  in  refpe£l  of  what 
it  was  when  they  were  newly  boiled. 

PL  VI.  Fig.  20.  reprefents  the  fluffed  skin  of  the  elephant^ 
as  it  now  ftands  at  the  hall  at  Dundee ,  with  an  account  of  its 
dimenfions  3  A  A,  the  height  of  the  elephant  at  the  fore¬ 
feet  was  eight  feet  fix  inches  3  B  B,  its  height  at  the  hinder- 
feet  was  nine  feet  3  CC,  its  length,  ten  feet  3  CD,  the  length 
of  the  tail,  four  feet  three  inches  3  E  E,  the  circumference  of 
the  belly,  fourteen  feet  3  F  F,  from  the  top  of  the  head  to 
the  point  of  the  TrobofciSy  eight  feet  3  GF,  the  length  of 
the  Trobofcis ,  four  feet  fix  inches  3  HH,  the  diftance  between 
the  forehead  and  lower  jaw,  two  feet  three  inches  3  F  I,  from 
the  top  of  the  head  to  the  lower  jaw,  four  feet  fix  inches  $ 
K  K,  the  length  of  the  ear,  one  foot  feven  inches  3  L  L,  its 
breadth,  one  foot  five  inches  3  M,  the  orifice  of  the  Meatus 
auditorius  3  N  N,  the  circumference  of  the  fore-foot  round 
the  hoofs,  three  foot,  ten  inches,  and  a  half  3  a%  the  fore- 
hoof  fhortned,  five  inches  5  by  the  middle  external  hoof,  five 
inches  3  c ,  the  third  external  hoof,  four  inches  and  a  half  ; 
OO,  the  circumference  of  the  fore-foot  at  the  upper  joint, 
four  feet  three  inches  3  P  P,  at  the  articulation  with  the  Car- > 
puSy  two  feet  fix  inches  and  a  half  3  Q^Qj  the  circumference  ot 
the  hinder  foot  round  the  hoofs,  three  feet  four  inches  3  the 

diameter,  from  before  to  behind, . ;  from  the  right 

to  the  left, . 3  a,  the  breadth  of  the  fore-hoof,  three 

%  z  z  inches  5 
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inches  •  b  the  breadth  of  the  outer  hoof,  four  inches  ;  c,  the 
breadth  of  the  .bird  hoof,  four  inches;  R  R,  the  ctrcumte- 
rence  of  the  hinder  leg,  two  feet  two  inches  3  O,  the  mouth  3 
T  the  tusks  broken  off  at  the  middle  3  U,  the  eye  3  X,  re- 
prdents  the  fcabs  about  the  belly  3  YY>  the  depreffions  in 
the  skin,  thro’  the  folding  of  the  Probofcis  *  a,  a  protube¬ 
rance  fir  ft  occafioned  by  the  Ojja  innominata,  when  the  ani¬ 
mal  was  alive,  and  very  lean,  and  1  til  1  remaining  in  the  skin  3 
b ,  a  protuberance  in  the  fore-part  ot  tne  thigh  3  t,  the  lower 
joint  of  the  fore-foot,  where  there  is  a  depicffion  in  the  skm  j 
d  d,  feveral  wrinkles  in  the  fluffed  fkin. 

PI.  VII.  Fig.  1.  reprefents  the  fkin  of  the  elephant,  as  it 
was  mounted  by  Mr.  ‘Blair ,  and  now  hands  in  the  repofitory 
of  rarities  at  bDundee  3  A,  the  fc all  taken  in  profile,  whereby 
a  part  of  the  fore-fide  is  fore-fhortned  3  a,  the  hole  for  the 
root  of  the  trunk  tore-lhortned  3  bb ,  the  two  Ojjtz  pal  at i  3  cc% 
the  two  tufks,  as  they  proceed  from  the  Ojja  palati  3  d  d,  the 
extremities  of  the  tulks  broken  off  5  e>  the  grinders  of  the 
upper  jaw  3  /’  the  fore-grinder  of  the  lower  jaw  3  g,  the  un¬ 
dulating  lines  of  the  lower  fiurface  of  the  grinders  ot  the  upper 
jaw  ,  hy  the  inner  grinder  of  the  lower  jaw  3  #,  part  of  the 
Os  maltf  y  ky  its  articulation  with  the  Os  zygoma ticum  3  /,  the 


Os  zygomaiicum  3  my  the  orbit  of  the  eye  3  its  upper  pro¬ 
tuberance  ;  Oy  its  middle  protuberance  where  the  Irochka  is 
inferred  5  />,  its  lower  protuberance 3  qy  a  Sinus  at  the  bottom^ 
of  the  orbit  3  rr,  a  depreflion  fit  for  lodging  the  mu  teles-  ot 
the  lower  jaw  and  Pj'obo/cis  ^  Sy  the  orifice  ot  the  Meatus  au¬ 
ditor  ius  3  tty  the  articulation  of  the  Os  calvaria  with  the  Os 
zygomdticum  3  uy  the  FroceJjus  corotltf  of  the  lower  jaw  3  sc,  the 
infertion-of  the  Mufculus  majfeter  3  y,  the  fpace  for  the  mouth 
between  the  Os  palati  and  lower  jaw  5  £,  an  orifice,  from 
which  the  Nervi*  s  maxi  Haris  inferior  proceeds  3  B,  the  Ver¬ 
tebra’  of  the  neck  ^  1,  the  full  Vertebra 3  2,  the  fecond  Ver- 
tebrdy  or  tooth,  which  riles  higher  than  the  reft  5  3,  the  third 
Vertebra ,  with  fcarce  any  fpmal  procefs  3  4,  the  fourth  Ver¬ 
tebra  whofe  fpinal  procels  is  not  yet  feen  3  5,  the  fifth,  with 
the  lpinal  procefs  beginning  to  appear  3  <5,  the  fixth,  whole 
fpinal  procels  afeends  higher,  and  is  remarkable  at  us  fore¬ 
part,  as  in  PI.  IX.  Fig.  15,  16  3  7,  the  leventh,  whofe  lpi¬ 
nal  procefs  Hill  afeends,  and  with  whofe  back-part  the  firit 

rib  is  articulated  ;  C,  the  Vertebra  of  the  back  3  1 - 13 

their  fpinal  procefTes,  which  have  no  protuberance  at  their 


extremity 
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extremity,  whereof  i — — G  are  the  longed,  and  C— — 13  be¬ 
come  gradually  fhorter  *  D  the  l'pinal  procefles  of  all  the  red  of 
the  Vertebra  to  the  Os  fiacrum ,  which  are  (hortened  by  degrees  5 
the  oblique  procefles  of  the  Vertebrae  K  the  Sca¬ 
pula  $  a  a  the  fpongy  margin  of  the  Scapula  $  bb  its  Procejfus 
Jpinojus  fending  forwards  a  protuberance  ;  c  c  its  neck  ;  dd,  the 
Epiphyfis ,  which  receives  the  Humerus  $  eey  &c.  the  ribs; 
fj\  &c.  the  ribs  which  appear  on  the  pppofite  fide;  gg  the  car¬ 
tilages  of  the  Sternum ;  bh  the  bones  of  the  Sternum  ;  Hi  the 
three  ribs  which  have  no  cartilages  ;  III  the  bodies  of  the  three 
Vertebr <*  of  the  loins;  F  the  Humerus ;  1,  its  upper  part, 
fpongy  and  rugous,  for  the  infertion  of  tendons;  2,  its  middle 
part  more  loll'd ;  3,  a  large  oblique  Sinus  for  lodging  the  Biceps ; 
four  its  lower  extremity  articulated  with  the  Cubitus  and  Ra¬ 
dius  ;  G  the  Cubitus  and  Radius  ;  1,  the  Olecranon  ;  2,  an  hol¬ 
lo  wne  ft  on  the  outftde  of  the  Cubitus ;  3,  the  Radius 4,  its 
lower  Epiphyfis  rugous,  and  feparated  from  it  by  a  future;  5, 
the  lower  Epiphyfis  of  the  Cubitus  feparated  likewife  by  a  fu¬ 
ture  ;  6 ,  6y6y  three  bones  of  the  firft  phalanx  of  the  Carpus ;  7,  7, 
7,  three  bones  of  the  fecond  phalanx;  8— — 8,  the  bones  of  the 

Metacarpus  ;  9 — - — 9,  the  fidt  bones  of  the  toes  ;  ro - ro, 

the  lecond  bones  of  the  toes ;  H  H  the  OJfia  innominata  repre¬ 
sented  in  profile ;  I  the  Pelvis ;  K  the  tail ;  L  L  the  two  thigh 
bones;  1,  the  Epiphyfis  received  by  the  Offa  innominata ,  and 
articulated  with  the  Femur  by  a  future  ;  2,  the  Trochanter  ma¬ 
jor  ;  3,  the  lower  Epiphyfis ;  4  the  Patella ;  M  the  fiibia  ; 
1,  the  Perone\  2,  the  Talus ;  3,  the  bones  of  the  Tarfus ;  4, 
the  bones  of  the  Metatarfius ;  5,  the  bones  of  the  toes. 

Fig.  2.  reprefents  the  fore-part  of  the  head;  a  the  hole  for 
the  root  of  the  trunk ;  b  the  lower  part  of  the  Os  palati ,  over 
which  hangs  the  ‘ Probofcis  $  cc  a  depreffion  of  the  bone  on  each 
fide,  for  lodging  the  mufcles  of  the  lower  jaw;  dd  the  two  emi- 
nencies  on  each  fide  at  the  top  of  the  head  ;  c  a  dcpreffion  in  the 
middle  between  thefe  two  eminencies  ;  ff  two  beginnings  of  the 
angles,  for  forming  the  deprelfions  for  the  mulcles  of  the  lower 
jaw ;  between  which  rhe  furface  of  the  bone  begins  to  be  plain; 
g  the  upper  production  of  the  Sinus ,  where  the  eye  is  lodged  ; 
h  the  beginnings  of  the  lamina ,  which  run  between  the  two 
tables  of  the  leu  11,  and  here  appear  in  the  bottom  of  the  hole 
for  the  root  of  the  Trobofcis ;  /  the  Os  vomer  is,  to  which  the 
cartilaginous  Septum  of  rhe  ‘Probofcis  adhered  ;  k  the  beginning 
of  the"  de preffion  of  the  Os  palati  5  /  the  middle  of  the  Sinus 
fpr  the  orbit  of  the  eye  3  m  the  articulation  of  the  two  OJfia  pa- 


366  M  E O  I  R  S  oj  the 

lati-  nn  the  articulation  of  the  Os  maxillt?  with  the  Oi  palati, 
where  there  is  alto  a  Crend  for  containing  the  blood-veflels,  as 
they  go  to  nouritb  the  Probofcis 3  00  the  place  where  the  tufts 
proceed  from  the  Os  palati  ;  p p  the  upper  part  of  the  articula¬ 
tion  of  the  Os  maxiUdS  with  the  Os  palati  5  qq  the  broken  ex¬ 
tremities  of  the  tufts  ;  rra  large  oval  hole  in  the  Os  maxill# , 
thro’  which  a  confiderable  branch  of  the  fifth  pair  of  nerves, 
and  a  large  artery  from  the  artery  of  the  ‘Dura  mater  pals  to, 
and  are  diiperfed  in  the  Probofcis 3  and  by  which  a  large  vein 
returns,  and  joins  the  jugular  vein  3  f  the  Os  zygomaticum,  t 
the  middle  produClion  for  the  orbit  of  the  eye. 

Fig.  3.  reprelents  the  fide  of  the  head  •  a  the  begin¬ 
ning  of  the  de predion  for  the  mufcles  of  the  lower  jaw  and 
Probofcis  3  b  the  ioiertion  of  the  Ret  r  a  Cl ores  of  the  Probofcis  3 
£  the  iniertion  of  the  temporal  muftle  3  d  the  bottom  of  the  or¬ 
bit  of  the  eye  3  e  its  upper  production  3  f  its  lower  production  3 
g  the  articulation  of  the  Os  maxillae  with  the  Os  zygomaticum  3 
h  the  Os  zygomaticum  3  i  the  articulation  of  the  Os  zygomati ~ 
cum  with  the  Os  cav  atria;  3  k  the  orifice  of  the  Meatus  audito¬ 
rius 3  /  one  of  the  condyles  of  the  Occiput ,  which  is  articulated 
with  the  fird  Vertebra  3  m  the  orifice  of  the  large  oval  hole  in 
the  Os  maxilla  3  n  the  fore  grinder  of  the  upper  jaw  3  0  the  hind 
grinder,  or  rather  wecjge  for  keeping  the  fore  grinder  fad  3  p  the 
undulated  lines  in  the  lower  furface  of  the  teeth  3  q  the  beginning 
of  the  tufts,  as  they  proceed  from  the  Os  palati  3  r  their  extre¬ 
mities  broken  oft  3  s  the  Sinus  in  the  bottom  of  the  orbit  of  the 
eye  for  the  optic  nerve. 

Fig.  4.  reprefents  the  back  part  of  the  bead  3  a  a  the  two 
eminencies  at  the  upper  part  of  the  head  enlarged,  whereby  the 
Sinus  between  them  becomes  narrower,  and  deeper  3  b  the  Sinus 
between  thele  eminencies  ihortened  3  cc  the  two  condyles,  re¬ 
ceived  by  the  fird  Vertebra  3  d  the  hole  for  the  fpinal  marrow  $ 
e  e  two  protuberances  above  the  Meatus  auditorius  3  f  the  ori¬ 
fice  of  the  Meatus  auditorius  3  g  a  Sinus ,  whence  the  dyloidal 
procefs  ariles,  which  is  iliewn  by  itfelf  3  h  the  cartilages  where¬ 
by  the  dyloid  procels  is  articulated  with  the  (cull  3  i  its  longed 
and  (mailed  part  3  k  its  (horted  and  bigged  part  3  l  the  orifice 
for  the  cPortio  dura 3  mm  the  hole  for  the  jugular  vein,  and  Par 
vagum  3  nn  the  bony  part  of  the  aquedut^  00  the  extremity 
of  the  aquedut,  where  the  fielhy  part  begins  3  p  p  the  hole 
for  the  carotid  artery  3  qq  the  hole  for  the  artery  of  the  Dura 
mater ,  and  third  branch  of  the  fifth  pair  3  r  the  middle  of  the 
bale  of  tne  fcull  beneath  the  hole  for  the  lpinal  martow,  where 
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the  tone  is  fomewhat  railed  ;ia  depreffion  on  the  bafe  of  the 
fcull  before  the  Choana  begins  5  t  the  Choana ,  or  paffage  be¬ 
tween  the  root  of  the  trunk,  and  the  mouth  5  u  a  produ&ion  of 
the  Vomer ,  or  Septum ,  which  divides  the  Choana  in  two  5  x  the 
articulation  of  the  Os  zygomaticum  with  the  Os  Occipitis  ;  y  the 
glenoid  cavity  for  the  reception  of  the  lower  condyle  of  the 
lower  jaw  ;  z  the  Sinus  for  the  globe  of  the  eye ;  1  the  Os  zygo¬ 
maticum  ;  2  the  fore  grinder  on  the  right  fide ;  3  the  hind 
grinder  on  the  right  fide  5  4  the  hinder  teeth  on  the  left  fide, 
which  do  not  grind,  but  ferve  for  a  wedge  ;  5  the  fore  teeth  on 
the  left  fide,  the  back  part  of  which  does  not  grind;  66  the 
lower  furface  of  the  grinders,  where  their  undulated  lines  ap¬ 
pear  ;  7  7  part  of  the  Os  maxilhe>  where  it  is  articulated  with 
the  Os  zygomaticum  ;  8  8  the  large  oval  hole  in  the  Os  maxillg- 
9  9  the  back  part  of  the  Os  palati  ;  1  o  the  interlace  between 
the  OJJa  palati  on  the  back  fide  ;  1 1  1 1  the  tufks  as  they  pro¬ 
ceed  from  the  Os  palati  5  12- 12  the  two  extremities  of  the  tufks 
broken  off. 

Fig.  5.  reprefents  the  fcull  fa  wed  tranfverfely,  fo  that  its 
lower  part,  together  with  the  bafe  appear;  a  a  the  outer  table 
of  the  fcull  5  bb  the  inner  table,  cc  the  Laming  which  pafs  be¬ 
tween  the  two  tables ;  dd  the  cells  formed  by  thefe  Laming  ;  e  e 
the  orifices  for  veffels,  which  penetrate  the  Laming  ;  f  the  feat 
of  the  brain,  reprefented  more  at  length  in  Fig.  4;  gg  the 
two  condyles,  received  by  the  firfl  Vertebra  ;  h  the  hole  for  the 
fpinal  marrow  ;  i  the  Os  zygomaticum. 

Fig.  6.  reprefents  the  upper  part  of  the  fcull  fawed  tranf- 
verlely  with  the  cells,  running  between  the  two  tables,  and 
Laming,  which  cover  the  feat  of  the  brain. 


Plate  VIII.  Fig.  1.  reprefents  the  outfide  of  the  upper  part  of 
the  fcull,  la  wed  tranfverfely ;  a  a  two  eminencTes  on  the  top  of 
the  fcull ;  b  a  Sinus  between  thefe  two  eminencies  ;  c  a  long 
Ipine  in  the  bottom  of  the  Sinus. 

Fig.  2.  reprefents  the  forejartof  the  lower  jaw,  a  a  the  two 
condyles  ;  b  b  the  two  procefles  of  the  Corona ,  fhortened  by  the 
oppoflte  view ;  cc  the  fore  grinders  of  the  lower  jaw ;  d  the  dif- 
tance  between  the  two  jaws  for  lodging  the  tongue;  e  the  Sym- 
phyfis  menti. 

Fig.  3.  reprefents  the  back  parts  of  the  lower  jaw;  a  a  two 
condyles;  ^/;two  large  orifices  of  a  cavity,  into  which  the  vef- 
fels  for  nourifhing  the  teeth  enter,  and  wherein  are  lodged  the 
rudiments  of  the  teeth,  as  in  PI.  IX.  Fi.  1,  c  ctfae  two  fore  grinders 
of  the  lower  jaw  5  dd  the  undulated  lines  in  their  upper  furface; 

e  the 
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e  the  diftance  between  them  for  lodging  the  tongue}  /  the  con- 
crvc  part  of  tne  lower  jaw. 


Fia  ,  reprelents  one  fide  of  the  lower  jaw  ;  a  a  the  two  con- 
dvles”  b  b  the  two  proceffes  of  the  Corona ;  c  a  protuberant  part 
of  the  lower  jaw,  where  the  rudiments  ot  the  teeth  are  lodged  ; 
d  the  inner  grinder  of  the  lower  jaw  ;  e  the  outer  grinder,  where 
the  ridges  and  interftices  of  the  fides  of  the  teeth  are  repreient- 

ed :  h  the  Sympbyfis  memi.  .  c 

Fig  t  reprelents  the  bony  part  of  the  Meatus  audttortus  ot 

the  right  ear ;  a  the  external  orifice  of  the  Meatus  duditorius ; 
b  thefroceffus  fetrofus  ;  c  the  orifice  where  the  auditory  nerve 
enters:  d  the  Meatus  audit  or  ins ;  e  a  part  of  the-  Laminar, 
which  proceed  from  it  on  each  fide,  and  by  which  the  cellules 
betwixt  the  two  tables  of  the  (cull  are  formed,  thole  htuated 
above  the  Meatus  being  removed ;  f  part  of  the  inner  table  of 

the  IculL  j 

Fip.  6.  reprelents  part  of  the  Meatus  auditories  opened* 

with  other  parts  of  the  inner  ear;  a  the  ragged  part  of  the  bone 
from  which  the  Os  petrofum  was  ieparated  ;  b  the  ProceJJus  pe- 
trofus  opened  ;  c  the  Crowd  for  the  membrane  of  the  lympa- 
ntm  ;  d  the  honey  comb  cavity  of  the  tympanum  ;  e  its  inner 
cavity,  of  a  lmooth  lurface  ;  f  its  iemicircular,  or  undulated 
lines;  g  the  orifice  of  the  aqnedud;  h  the  orifice  of  the  Por- 
tio  dura  of  the  nerve. 

Fig.  7 .  reprelents  ihc  lower  furface  of  the  Os  petrojum ,  as  it 
was  ieparated  from  the  upper  part  of  the  lympanem ,  and  other 
parts  of  the  inner  ear  ;  a  a  the  ragged  margin  ot  the  bone  ;  bb 
the  upper  part  of  the  cavity  of  the  tympanum ;  c  the  Foramen 
ovale ;  d  the  protuberance,  wherein  the  labyrinth  and  Cochlea 
are  lodged;  e  the  orifice  ot  the  Portio  dura  of  the  auditory'* 


xerve.  *  .  ..  r 

Fig.  8.  reprelents  the  Malleolus  alone  in  its  true  dimentions ; 
l  the  protuberant  head  ;  i  the  iemicircular  Sinus  between  it  and 
the  margin;  3  the  Sinus ,  which  receives  the  head  of  the  Incus ; 
4  the  angle  below  the  Sinus ,  for  the  head  of  the  Incus  ;  5  the 
angle  where  the  Manubrium  malleoli  begins;  6  the  Manubrium 
malleoli. 

Fig.  9.  reprelents  the  Incus 5  1  the  head  of  the  Incus  ;  2  the 
Sinus,  or  neck  of  the  Incus ;  3  two  Jpophyfes ;  4  a  long  pro* 
tuberance  with  the  Sinus  for  the  Os  quadr  angular  e  at  its  ext  re* 
mity. 

Fig.  10  11  12  reprelent  the  Stapes ;  1  the  Imall  part  of  the 

St  apes  >  where  it  is  articulated  with  the  Incus,  with  a  Sinus  at 

its 
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its  extremity,  being  the  other  half  of  the  cavity  for  the  Os  qua¬ 
drangular  e  3  2  2  two  fmall  portions  of  the  Stapes,  where  it  is 
articulated  with  the  bafis. 

Pig.  11.  the  bafis  of  the  Stapes  feparated. 

Pig.  12.  the  whole  Stapes. 

Pig.  13.  the  Malleolus  and  Incus  joined  together,  with  their 
lower  fide  turned  up 5  1  the  Malleolus,  2  its  articulation  with 
the  Incus  3  3  the  Incus  5  4  the  Manubrium  malleoli  55a  point 
of  the  Incus ,  formed  by  the  other  two  productions  ;  6  the  long 
protuberance  of  the  Incus 3  7  the  Sinus  in  the  extremity  of  its 
long  production. 

Fig.  14-  the  Malleolus ,  Incus ,  and  Stapes  articulated  toge¬ 
ther  5  1  the  Incus  ;  2  the  Malleolus  3  3  the  Stapes ,  where  it 
fhuts  up  the  Foramen  ovale. 

Fig.  15.  reprelents  the  upper  part  of  the  Line#  femilunares, 
or  that  fide  which  is  towards  the  paftage  of  the  auditory  nerve  3 
a  the  five  extremities  cut  off  3  b  the  Line  a  femilunaris  major  3 
c  the  femilunaris  media  3  d  the  femilunaris  minor ,  which  is  to¬ 
wards  the  cavity  of  the  Tympanum  3  e  the  common  canule  to  the 
major  'i3  minor  ;  /  the  Major ;  g  the  Media  3  h  the  Cochlea . 

Pig.  17.  reprelents  the  Cochlea. 

Fig.  18.  the  Veftibulum  5  £  the  third  gyration,  or  turning  3  <7 
the  orifice  3  i  the  firft  gyration  or  turning  opened  3  e  the  fecond 
turning  3  g  the  orifice  at  the  top  of  the  Cochlea. 

Fig.  u),  reprelents  the  feat  of  the  brain  enlarged,  that  the 
orifices  for  the  blood -vefiels  and  nerves  may  be  the  more  ob¬ 
vious  3  a  a,  the  inner  table  without  its  furrounding  cellules;  bb 
the  anterior  Sinus ;  cc,  the  Os  ethmoides ,  with  its  eminencies. 
Sulci  and  Foramina  for  the  olfactory  nerve  ;  d  the  Crifta  galli  3 
e  e  the  anterior  eminencies  3  ff  the  orifice  for  the  optic  nerve  3 
gg  the  hole  called  the  Foramen  lacerum ,  thro’  which  pals  the 
Nervi  motorii  pathetici  opthalmici ,  or  firft  branch  of  the  fifth 
and  fixih  pair  3  hh  the  fecond  branch  of  the  fifth  pair  3  ii  the 
third  branch  of  the  fifth  pair  3  k  k  the  hole  for  the  artery  of  the 
Dura  mater  3  1 1  the  hole  for  the  carotid  artery  3  mm  the  hole 
for  the  auditory  nerve 3  nn  the  hole  for  the  jugular  vein 3  0  the 
hole  for  the  ipinal  marrow  3  pp  part  of  the  two  condyles  ;  q  the 
external  hole  for  the  fpinal  marrow-;  rr  the  two  middle  Foffaej 
ss  the  ‘ Procejfus  pet  r  of  us 3  1 1  the  poller  i  or  Foffa ,  or  feat  of  the 
Cerebellum  ;  u  the  feat  of  the  pituitary  gland  3  sc  the  Crena. 

Fig.  20.  reprelents  the  Uterus ;  aa  part  of  the  Ligamsnra 
lata  Uteri  3  b  part  of  the  Vagina  cut  off  3  c  thy  beginning  of  the 
body  of  the  Uterus 3  d  divided  into  two  portions,  with  an  in- 

Vql.  V.  iG  A  a  a  terllice 
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terftice  in  the  middle  5  e  e  feveral  eminences,  reprefenting  the 
external  part  of  lb  many  cellules  ;  //  the  Cornua  uteri ;  g  a 
loofe  membrane  wrapt  up,  that  the  Ovaria  below  may  appear  $ 
h  the  Ovarium  ftripped  of  the  looie  thick  membrane,  which 
fluff uates  above  it ;  i  the  Ovarium  covered  with  the  membrane. 

Fig.  21.  reprefents  the  * Probofcis  cut  tranlverfely ;  a  a  the 
two  cavities  of  the  Probofcis  ;  b  the  Septum,  which  divides  the 
cavities;  cc  the  tendinous  interfeffion,  which  runs  from  the  fore 
to  the  hinder  part;  dd  the  tendinous  interfeffion  which  runs 
from  the  right  to  the  left ;  eeee  the  infertion  of  the  four  m ni¬ 
cies,  into  the  tendinous  inter leffion,  whereby  the  fibres  of  the 
one  alee nd,  and  thole  of  the  other  defeend  obliquely. 

Fig.  22.  reprelents  the  difleffed  ‘ Probofcis ;  a  the  external 
part  of  the  cartilage,  which  iurrounds  the  cavity  of  the  Probo¬ 
fcis,  as  it  ariles  from  the  hole  in  the  fore-part  of  the  fcull ;  bb 
that  pair  of  mufcles  called  the  Lev  at  ores  probofeidis ,  railed  from 
above  the  afor'elaid  cartilages,  with  their  inner  lurface  turned  up, 
that  the  divarications  of  the  blood-veflels  therein  may  appear; 
c  c  the  orifices  of  the  veins  dilperfed  in  thele  mulcles ;  d  d  the 
orifices  of  the  arteries;  ee  their  feveral  branchings ;  y  the  de- 
icent  {freight  along,  above  the  cavity  of  the  ‘ Probofcis ;  gg  the 
oblique  delcent  of  the  fibres  of  the  IdreSlores  probofeidis ;  h 

the  tendinous  interleffion  running  down  the  middle  of  the  ‘Pro- 

«  » 

bofeis ;  t  i  the  orifices  of  the  cavities  of  th e ‘Probofcis. 

Fig.  23.  reprelents  the  extremity  of  the  Probofcis  cutoff;  a 
a  protuberance  arifing  from  the  fore  part  of  the  extremity  of  the 
Probofcis ,  and  extended  into  a  cavity  in  the  back-part  b,  where¬ 
by  the  animal  takes  hold  of  any  thing. 

Plate  IX.  Fig.  1.  reprelents  one  of  the  rudiments  of  the  teeth, 
taken  out  of  the  large  hole  in  the  inner  fide  of  the  lower  jaw  (as 
reprelented  by  PPJ.Vill.Fi.  3.)  but  much  enlarged  in  proportion; 
a  its  upper  parr,  which  is  hard,  folid  and  white;  b  its  middle 
part  diftinguifhed  by  feveral  furrows  and  ridges;  c  its  lower 
part,  which  is  hollow,  and  into  which  enter,  both  the  blood- 
veflels,  that  lerve  for  its  nourifhment,  and  a  branch  of  the 
nerve,  called  Maxi  Haris  inferior ,  proceeding  from  the  fifth 
pair. 

Fig.  2.  reprelents  a  portion  of  the  Cuticula,  wherein  is  fhewr 
its  inner  furface,  and  ufual  thicknefs;  at  its  margin  on  the  left 
hand,  and  lower  part,  are  feveral  white  lines,  which  Mr.  Blailt 
takes  to  be  the  lineaments  of  lb  many  blood-veflels ;  the  pyra¬ 
mids,  from  whence  the  hairs  proceed,  with  the  leveral  Favi  02 
depreflions. 

Fig.  3 
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Fig.  3.  reprefents  one  of  the  fcabs,  adhering  to  the  Cuticula , 
where  they  are  thickeft. 

Fig.  4.  the  firft  Vertebra  of  the  neck,  with  its  upper  part  in 
profile,  to-  Ihew  the  holes  for  the  vertebral  artery  5  a  a  two  pro¬ 
tuberances,  which  reach  on  each  fide  to  the  lcull  3  bb  two  cavi¬ 
ties  Shortened,  which  receive  the  condyles  of  the  lcull  3  cc  the 
two  holes,  whereby  the  vertebral  artery  proceeds  from  the  lcull, 
and  perforates  this  Vertebra  3  d  d  two  holes  thro’  which  the  ar¬ 
tery  paflfes  out  from  this  Vertebra  3  ee  a  Crena  between  the  two 
aforefaid  holes,  where  the  artery  is  lodged. 

Fig.  5.  the  fore-part  of  the  firlt  Vertebra  /hewn  -at  large  3  a 
the  hole  for  the  ipinal  marrow  3  b  the  hole  for  receiving  the 
tooth  of  the  following  Vertebra  3  cctwo  cavities  for  receiving 
the  condyles  of  the  lcull  3  d  d  two  holes  for  the  cervical  artery  3 
e  the  upper  part  of  the  Vertebra  its  lower  part  3  gg  the 
tranfverle  proccfies,  whole  protuberances  at  the  extremities  are 
repreiented  by  a  a. 

Fig.  6.  the  back-part  of  the  firft  Vertebra  fhewn  at  large  •  a 
the  hole  for  the  fpinal  marrow  3  b  the  hole  for  the  tooth  of  the 
following  Vertebra 3  cc  the  cavities  which  receive  the  body  of 
the  following  Vertebra  5  d  the  lower  part  of  the  Vertebra  3  ee 
the  holes  for  the  cervical  artery  3  //the  two  tranfverle  proeefies. 

Fig  7.  the  fore  part  of  the  lecond  Vertebra  3  a  a  the  forked 
extremities  of  the  protuberance,  which  ariles  inltead  of  the  fpi¬ 
nal  procefs  3  b  a  Sinus  between  them  3  c  the  hole  for  the  fpinal 
marrow  3  d  the  tooth,  which  is  received  by  the  firlt  Vertebra  3 
ee  the  two  convex  lurfaces,  which  are  received  into  the  hinder 
cavities  of  the  firft  Vertebra  3  f f  the  two  holes  for  the  cervical 
artery  3  gg  two  tranfverfe  procefies$  b  the  lower  part  of  the 
Vertebra. 

Fig.  8.  the  back  part  of  the  lame  Vertebra  $  a  a  the  protube¬ 
rances  of  the  fpinal  procels  3  b  the  Sinus  between  them,  enlarg¬ 
ed  on  the  fide  3  c  the  hole  for  the  fpinal  marrow  3  d  the  point  of 
the  tooth  appearing  from  the  other  fide  3  ee  the  holes  for  the  cer¬ 
vical  artery  3  /  the  concave  body  of  the  Vertebra ,  which  re¬ 
ceives  the  convex  furface  of  the  following  Vertebra?  gg  the 
tr'aniverfe  procefifes  3  hh  the  two  oblique  procefifes,  which  re¬ 
ceive  the  oblique  procefifes  of  the  following  Vertebra. 

Fig.  p,  10,  1  r,  12,  13,  14,  15,  1 6,  17,  ,18,  the  five  following 
Vertebra  are  repreiented  by  A  B,  whereof  A  reprelents  the  fore¬ 
part,  B  the  back-part  5  a  a,  Sic.  the  hole  for  the  Ipmal  marrow  3 
bb.  Sic.  their  convex  bodies,  which  arc  received  by  the  conca\e 
lurfaces  of  the  following  3  c  c.  Sic.  their  concave  bodies,  which 

A  a  a  2  recei\ c 
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tlic  convex  furfaces  of"  the  formei  3  d dy  cxC.  iiiC  noles  for 
the  cervical  artery  3  ee,  Sic.  the  oblique  procedes  3  //,  &c.  the 
tranlverfe  procedes  3  gg,  Sic.  the  fpinal  procedes,  which  in  the 
fore-part  of  the  third  and  fourth  f  3  £*«  5 ^  ^  fcarcely 

appear,  but  in  their  back-part.  Fig.  10,  12,  appear  a  little,  in 
5,  Fig.  13,  14,  arife  to  one  inch  and  a  half,  and  in  6.  Fig.  15, 
1 6,  to  three  inches 3  hh,  in  6.  and  7.  Fig.  15,  16,  17,  18.  are 
protuberances,  which  run  back  to  guard  the  cervical  artery,  as  it 
padesfrom  between  the  bodies  of  the  Vertebra,  and  quits  the  per¬ 
foration  in  their  tranlverfe  precedes  3  it  two  Sinus's  in  the  back- 
part  of  the  leventh  Vertebra ,  which  with  the  like  furiaces  in  the 
following  form  a  cavity,  into  which  the  condyles  of  the  firlt  ribs 
are  received. 

Fig.  19.  reprefents  the  Scapula  3  a,  the  head  of  the  Scapula, 
whereby  it  is  articulated  with  the  Humerus  3  bby  the  two  protu¬ 
berances  oh  each  fide  of  its  head  3  c  the  neck  of  the  Scapula  3  d  a 
Sinus  between  the  Procejfus  coracoides ,  and  the  neck  of  the  Sca¬ 
pula  $  e  the  Procejfus  coracoides  of  the  Scapula?  /  the  Procejjus 
fpinpfus  3  g  the  extremity  of  the  Procejfus  j pi  no fus  3  h  a  protube¬ 
rance  running  forwards  from  the  ‘Procejjus  fpinofus  3  i  the  fore¬ 
part  of  the  upper  edge  of  the  Scapula  3  l  a  thick  fpongy  Epi- 
phyfis ,  which  (at  the  upper  edge  of  the  Scapula)  was  leparated  by 
boiling  3  m  the  angle  at  the  back-part  of  the  Scapula . 

Fig.  20.  reprefents  the  lower  or  fore-part  of  the  leven  Vertebrae 
of  the  neck  3  a,  b,  c.  See.  the  lower  or  fore-part  of  the  bodies  of  ail 
the  Vertebrae  3  h  h,  the  tranlverfe  procedes,  which  run  obliquely 
forwards  3  //,  the  tranlverfe  procedes  of  the  fixth  Vertebray  run¬ 
ning  both  before  and  behind  to  guard  the  cervical  artery  3  k,  a 
Sinus  in  the  body  of  the  leventh  Vertebra ,  for  receiving  a  partofi 
the  drib  rib. 

Fig.  2 1.  reprefents  the  fore-part  of  the  Ojfa  innominata  3  A  the? 
‘Pelvis  four  foot  fix  inches  in  circumference  3  B  the  Os  J'acrum  3 
C  the  upper  part  of  the  Os  pubis  3  B  C  between  the  Os  facrur/P 
and  the  Os  pubis ,  one  foot  fix  inches  3  DE  from  the  right  to  the.1 
left  of  the  -Pelvis y  one  foot  five  inches  3  C  F,  from  the  upper  to 
the  lower  part  of  the  Os  iliunh  one  foot  3  GH,  between  the  two 
outer  extremities  of  the  Ojfa  innominata ,  three  foot  fix  inches  3. 
BK  from  the  Os  facrum  above  to  the  aforelaid  point,  two  foot 
nine  inches  and  a  half  3  from  H  to  K,  one  foot  3  L  the  circumfe¬ 
rence  of  the  Acetabulum  one  foot  fix  inches  3  E  H  the  breadth  of 
the  Os  ilium  one  foot  one  inch 3  MM,  the  circumference  of  the 
neck  of  the  Ilium ,  one  foot  two  inches  3  N  N  the  breadth  of  the 
Os  pubis,  eight  inches  3  GO,  the  length  of  the  Foramen  ovale  for 
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the  Mufculus  marfupiaUs ,  five  inches  and  a  half  ;  P  P  its  bre  adth 
four  inches;  Q^C/  lts  circumference  one  foot  one  inch  5  R  R  the 
breadth  of  the  Os  pubis  before,  one  foot  five  inches-  S  T  the 
length  of  the  Os  facrum ,  from  where  it  is  joined  with  the  Vertebra 
of  the  loins,  to  where  it  is  joined  with  the  tail. 

Fig.  22.  reprefents  the  back-part  of  the  Ojfa  innominata ;  A 
the  Pelvis  ;  B  the  back-part  of  the  Os  pubis  at  their  articulation, 

?  where  there  is  a  large  cavity  5  C  C,  the  oval  hole  for  the  Mufculus 
marfupiaUs  fore-fhortened  5  D  the  cavity  for  the  Acetabulum  ; 
EE  the  margin  of  the  Os  ilium ,  which  w^as feparated by  boiling; 

F  the  back-part  of  the  Ojfa  innominata ,  fhewmg  the  fpinal,  and 
oblique  procefifes. 

Plate  X.  Fig.  1.  reprefents  the  back-part  of  the  fore-foot;  a  a 
the  bones  of  the  Carpus ;  bb  the  bones  of  the  Metacarpus  ;  c  c 
the  Ojfa  fefamoidea ,  of  which  there  are  two  upon  the  lower  ex¬ 
tremity  of  each  bone  of  the  Metacarpus ;  d  d  the  bones  of  the  toes. 

Fig.  2.  reprefents  the  back-part  of  the  hinder-foot ;  a  the  falas^ 
b  part  of  the  Aftragalus ;  cc  bones  of  the  Tar f us  ;  del  bones  of 
the  Metatarfus ;  ee  bones  of  the  toes. 

Fig.  3.  reprefents  the  bones  of  the  Carpus  feparately;  1.  The 
upper  lurface  of  the  external  bone  of  the  firlt  phalanx  of  the 
Carpus ;  2.  the  middle  bone;  3.  the  third  bone  of  the  firlt  pha¬ 
lanx;  5.  6.  the  upper  lurface  of  the  three  bones  of  the  lecond 
phalanx. 

Fig.  4.  reprefents  the  bones  of  the  Tarfus  feparately  ;  1.  tbe 
upper  furface  of  the  Aftragalus ;  2.  the  upper  lurface  of  the  Os 
navicular ey  much  enlarged  in  proportion  to  the  reft;  3.  its  lower 
lurface;  4. 5.  6.  the  upper  lurface  of  the  Ojfa  cuneiformia. 

Fig.  5.  reprefents  the  concave  fide  of  the  liver;  a  the  Vena 
porta ;  b  the  Vena  cava . 

Fig.  6 .  7.  reprefents  the  Os  hyoides ;  a  the  fore -part. 

Fig.  7.  b  the  back  part ;  d  d  the  Cartilage  feutiformis ;  e  e 
the  lateral  Ojfa  hyoidea  5  //the  bones  of  the  bale  of  the  Os 
hyoides. 

The  DiffefHon  of  the  Heart  of  Land  Tortoifes  from  America  ; 
by  M.  Buffiere.  Phil.  Tranl.  '  328.  p.  170. 

TH  E  heart  in  this  animal  is  fituated  in  the  anterior  part  of 
the  cavity,  that  forms  the  Abdomen ,  and  leparated  from  all 
the  other  Vifcera  by  a  large  • Pericardium ,  that  indoles  it;  this 
‘Pericardium  is  fattened  by  its  fuperior  part  to  the  fpine  of  the 
back,  and  by  the  anterior  part  to  the  mufcles  of  the  neck, 
which  is  the  caule  that  the  heart  moves  forwards,  when  the  ani¬ 
mal 
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mal  puts  forth  his  head  out  of  the  /lie]  1,  and  backwards,  when 
he  draws  it  in  $  by  the  inferior  part  it  adheres  to  the  Perito- 
fiigum ,  which  is  fattened  to  the  lower  Ihell  $  fo  that  by  all  thele 
ligaments,  thp  ‘Pericardium  being  kept  iufficiently  dittended, 
the  heart  has  an  entire  liberty  therein ;  there  was  found  in  this 
Pericardium  a  confiderable  quantity  of  a  very  clear  and  tranlpa- 
rent  water,  which  has  the  fame  ufe  there,  as  that  found  in  the 
Pericardium  of  other  animals  $  the  heart  is  luipended  in  the 
middle  of  this  Pericardium  5  to  wit,  at  its  Bajis  by  the  arte¬ 
ries,  and  at  its  inferior  part  by  a  lmall  tendon,  or  a  very  thin 
ligament ;  which,  from  the  point  or  cone  of  the  heart,  attends 
to  inlert  itttlf  into  that  part  of  th e  Pericardium  which  adheres 
to  the  back  5  this  fmall  ligament  is  very  remarkable  in  this,  that 
by  means  thereof  the  point  of  the  heart  is  luipended  on  the 
level  of  its  Bajis ,  without  which,  it  is  plain,  that  the  point 
of  the  heart  would  fall  lower,  and  bend  the  vefiels  of  the  Bajis ; 
which  might  interrupt  the  free  circulation  of  the  blood,  and 
conttquently  endanger  the  life  of  the  animal :  The  Pericardium 
being  opened,  the  heart  appear’d,  as  if  it  were  Handing  by  lt- 
ttlf,  being  only  fixed  to  the  arteries  which  go  out  of  it  fiuppo- 
ttng  the  animal  turned  on  its  back)  its  auricles  being  lepa  rated, 
and  hid  under  its  Bajis  and  arteries,  towards  the  back  of  the 
animal  •  which  is  very  different  from  the  tta-tortoitts,  where  the 
auricles  are  fituated  on  the  right  and  left  angle  of  its  Bajis ,  by 
which  way  they  protrude  the  blood  into  the  heart  :  The  fhape 
<d  the  heart  of  this  animal  is  almoft  lenticular  j  forming,  never- 
thelefs,  three  obtufe  angles,  two  on  the  Bajis,  one  to  the  right, 
and  the  other  to  the  left,  and  the  third  at  the  inferior  part, 
where  the  fmall  tendon,  which  fufpends  the  heart  on  the  level 
of  its  Bafts,  is  inferred  5  if  this  animal  be  opened  alive,  you 
may  obferve  the  circulation  of  the  blood,  becaule  of  the  trans¬ 
parency  of  the  membranes  of  the  veins,  and  the  alternate  mo¬ 
tions,  or  dilatations  of  the  heart  and  auricles,  arteries  and  veins, 
which  are  very  flow  in  this  animal  $  from  the  Bajis  of  the  heart 
pals  out  four  large  arteries,  that  appear  diftindfly  ttparated 
from  each  other  $  whereas  in  that  of  the  fea-tortoife,  thele  ar¬ 
teries  are  involved  the  length  of  an  inch  in  a  Capfula  common 
*  to  them  all,  which  makes  them  appear  as  if  they  were  but  one 
trunk  $  if  thett  four  arteries  be  entirely  cut,  the  heart  is  no 
longer  fufpended,  but  by  the  conjunction  of  the  two  muttular 
conduits  of  the  auricles,  which  pierce  the  heart  in  its  potterior 
part  towards  its  middle  on  the  left  fide  5  by  which  the  blood 
runs  from  the  auricles  into  the  ventricle  of  the  heart  :  Thele 

arteries 
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arteries  being  thus  divided,  and  the  heart  turn’d  over,  the  au¬ 
ricles  appear  lying  tranfverlely  againft  the  back,  in  the  capacity 
of  the  Pericardium  ;  they  form  but  one  continued  fle/hy  body, 
a  little  extended,  and  inclining  about  two  inches  to  the  left 
fide;  it  is  in  this  body,  that  the  cavities  of  the  auricles  are 
leparated  from  each  other  by  a  mufcular  Septum ,  fituated  inter¬ 
nally  at  that  part,  that  appears  contracted  externally  ;  thele  auri¬ 
cles  form  a  mufcular  production  about  fix  lines  in  length,  which 
unites  them  to  the  heart,  towards  the  middle  and  left  part  of  its 
back -fide  ;  this  production  confifis  of  two  conduits,  leparated 
from  each  other  only  by  the  extenfion  of  the  Septum ,  which  di¬ 
vides  the  two  auricles  5  it  is  by  thele  two  conduits  that  the  blood 
flows  from  the  auricles  into  the  heart ;  the  body  of  thele  auri¬ 
cles  has  no  adhefion  to  the  ‘Pericardium ,  nor  any  fupport,  but 
that  of  the  veins,  which  terminate  therein;  for  upon  dividing 
thele  veins,  the  heart  and  auricles  come  out  of  the  body  ;  and  then 
upon  fufpending  the  heart  by  the  auricles,  they  relemble  two 
funnels  joined  together,  the  fmall  extremity  of  which  opens  into 
the  ventricle  of  the  heart,  to  pour  the  blood  into  it ;  and  it  is  in 
this  manner  we  are  to  conceive  them  in  the  natural  fituation  of 
the  animal :  In  order  to  examine  the  infide  of  the  heart  and  its 
auricles,  it  muff  be  opened  at  its  inferior  furface  (fuppofing  the 
animal  turned  on  its  back)  becaule  all  the  orifices  either  of  the 
arteries  or  veins,  and  their  valves,  are  in  the  oppofite  fide  ;  there¬ 
fore  a  probe  may  be  introduced  thro’  one  of  the  arteries  into  the 
heart,  and  opened  upon  it;  after  that  you  cut  all  this  fide  round 
about  the  inferior  circumference,  from  one  angle  to  the  other, 
and  then  turn  over  all  that  part,  which  is  cut  on  the  bans  of  the 
heart ;  for  then  it  iseafy  to  view  all  the  internal  parts  of  the  heart* 
and  obferve  that  there  is  hut  one  only  ventricle  which  compriles 
the  whole  extent  of  the  heart,  and  is  as  uniform,  and  plain,  as 
either  of  the  ventricles  of  the  human  heart,  or  of  any  other  ani¬ 
mal  whatloever;  and  that  there  is  no  manner  of  Septum ,  either 
mulcularor  membranous  oblervable,  that  might  make  any  divi- 
fion  or  cellule  in  this  ventricle  ;  fo  that  it  is  furprifing  that  the 
anatomifts  of  the  Royal  Academy  of  Paris  fliould  have  fhewn, 
the  one  three,  the  other  four  ventricles  in  the  heart  of  a  land-tortoiie 
of  America :  After  having  considered  the  extent  of  the  cavity  of 
the  heart,  there  remain  two  things  to  be  examined,  r.  That  in  its 
back-part  there  are  five  holes  or  orifices,  two  of  which  are  on  the 
left  fide ;  thele  are  the  orifices  of  the  two  funnels  of  the  auricles ; 
they  are  covered  by  a  large  valve,  which  lies  flat  thereon,  andlup- 
ported  in  its  middle  by  the  prolongation  of  the  Septum ,  which 
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divides  the  auricles  in  fuch  a  manner,  that  half  of  it  covers  the 
orifice  of  the  right,  auricle,  and  the  other  half  that  of  the  left;  fo 
that  this  valve  relembles  two  folding  doors  of  a  porch,  which 
have  the  fame  lupporf,  and  whereof  one  opens  or  /huts  to  the 
right,  and  the  other  to  the  left  5  it  is  plain,  that  this  valve  permits : 
the  blood  to  enter  into  the  ventricle  of  the  hearty  but  oppofes  its 
return  into  the  auricles;  becaule  this  blood  being  once  in  the 
heart,  preffes  by  its  own  weight  upon  this  double  valve,  and  keeps 
it  clofe  and  flat  upon  thefe  orifices;  and  this  perfe&ly  well  con¬ 
firms  the  office  of  the  valve,  in  the  Foramen  ovale  in  the  heart  of 
a  human  fetus,  the  dilpofition  being  entirely  the  fame  ;  the  other 
three  holes  lying  on  the  right  fide  of  the  ventricle  of  the  heart,, 
are  the  orifices  of  the  four  arteries,  which  come  out  of  the  balls ; 
of  thefe  three  holes,  that  moft  to  the  left,  is  the  orifice  of  the 
pulmonary  artery;  the  higheft,  the  orifice  of  the  Aorta  finiftra 
defcendens ;  and  that  moft  to  the  right  fide,  is  common  to  the 
Aorta  dextra ,  and  to  the  fupenor  Aorta,  each  of  thefe  orifices 
is  furnifhed  with  two  femi-lunar  valves,  which  permit  the  blood 
to  pals  without  difficulty  from  the  ventricle  of  the  heart  into  the 
arteries,  but  hinder  its  return  into  the  heart;  all  thefe  holes  are 
in  one  and  the  fame  cavity,  fo  that  the  blood  enters  into  this  cavity 
only,  by  the  two  holes  on  the  left  fide,  and  goes  out  of  this  fame 
ventricle,  by  the  three  holes  on  the  right  fide:  The  fecond  thing 
remarkable  in  this  ventricle  is,  the  fibres  of  the  heart;  they  are 
of  two  forts ;  fome  are  external,  difpoled  under  the  common 
membrane  in  fevcral  planes,  very  fmail,  but  obliquely  circular, 
extending  from  the  balls,  but  particularly  about  the  arteries, 
which  lerve  them  inftead  of  tendons,  or  points  of  lupporf,  to¬ 
wards  the  inferior  circumference  of  the  hearty  the  other  mufcular 
fibres,  which  compole  the  heart,  are  in  the  manner  of  leveral 
columns,  as  thole  of  the  human  heart;  they  are  fituated  internally 
on  both  flies,  lying  obliquely  from  the  right,  where  their  tendons 
are  about  the  arteries,  to  the  left ;  which  Ihews  that  their  afhon  j 
is  from  the  left  to  the  right  fide,  where  the  orifices  of  the  arteries 
lie  open  to  let  the  blood  pafs  out :  It  has  been  laid  above,  that 
the  two  auricles  of  the  heart  of  the  land-tortoile  of  America , 
form  externally  but  one  continued  body,  which  internally  has  two 
cavities,  feparated  from  each  other  by  a  mufcular  Septum,  which 
ieparates  them  fo  exafHy,  that  there  is  not  the  ieaft  communica¬ 
tion  between  them  ;  lo  that  the  blood  of  either  auricle  does  not 
mix  with  that  of  the  other,  except  in  the  ventricle  of  the  heart ; 
the  right  auricle  is  as  big  again  as  the  left,  all  the  blood  of  the 
animal  (that  of  the  lungs  excepted)  pafling  thro’  it  to  go  into  the 
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heart  3  the  left  auricle  receives  only  the  blood,  which  comes  from 
the  lungs,  the  pulmonary  veins  being  very  fmall  3  the  internal 
part  of  the  auricles  are  furnifhed  with  fmall  mufcular  columns* 
but  efpecially  at  their  extremities,  and  fituated  in  luch  a  manner, 
that  it  is  plain  their  aftion  tends  to  pufh  the  blood  againlt  the 
Septum ,  where  the  conduits,  which  convey  it  into  the  heart,  are 
iitu«ated :  There  is  in  the  bottom  of  the  right  auricle  an  oblong 
orifice,  whereby  the  blood  comes  into  its  cavity  from  the  great 
refervoir  of  the  veins,  fituated  on  the  back-part  of  the  hearty  this 
orifice  isfurnifhed  with  twolemi-lunar  oblong  valves,  difpoied  in 
luch  a  manner,  that  when  the  auricle  is  relaxed,  the  blood  enters 
its  cavity  3  but  when  contradled,  they  fhut  dole  to  hinder  the 
blood  from  returning  into  the  veins 3  the  orifice  of  the  funnel,  or 
conduit  into  the  heart,  is  to  be  feen  againft  the  Septum  3  the  left 
auricle  has  exadly  the  lame  drudure  with  the  right  3  in  the  bot¬ 
tom  of  this  auricle  is  to  be  oblerved  the  orifice,  common  to  the 
two  pulmonary  veins,  and  furnifhed  with  two  femi-’unar  valves  j 
and  againft  the  Septum  to  the  right  is  fituated  the  funnel  or  corn- 
duit  into  the  heart,  joining  with  the  funnel  of  the  right  auricle  5 
thele  two  conduits  are  leparated  from  each  other  by  the  continua¬ 
tion  of  the  Septum ,  which  divides  the  auricles  to  the  very  ven¬ 
tricle  of  the  heart,  and  lerves  for  a  fupport  to  the  middle  of  the 
double  valve,  which  covers  their  orifices  in  the  heart. 

It  has  been  faid  above,  that  from  the  bafis  of  the  heart  of  the 
land-tortoile  of  America  there  go  out  four  large  arteries  5  of  which 
the  firftthat  preients  itfelf  (the  tortoiie  being  turned  on  its  back) 
is  the  pulmonary  artery  3  it  is  more  on  the  left  fide  than  the  others, 
and  much  larger  for  the  ipace  of  an  inch  $  then  it  divides  itfelf 
into  two  branches,  of  which  the  molt  apparent  comes  from  the 
right  fide  of  its  trunk,  and  turns  itfelf  over  towards  the  lefc-fide, 
accompanying  the  Aorta  inferior  fniftrax  till  it  has  pierced  the 
\ Pericardium  3  after  that  it  unites  with  the  left  branch  of  the 
‘Trachea,  which  it  accompanies  thro’  all  the  extent  of  the  left 
lobe  of  the  lungs  3  the  other  pulmonary  branch,  going  out  of  the 
left  fide  of  its  trunk,  turns  ltlelf  over  immediately  crois  upon 
the  other  arteries,  from  the  right  to  the  left,  to  join  the  A.onta 
inferior  dev.tr  a,  till  it  has  pierced  the  ‘Pericardium  3  where  it 
joins  the  right  branch  of  the  Trachea ,  which  it  accompanies  thro 
the  whole  extent  of  the  right  lobe  of  the  lungs  ?  One  thing  that 
leenoed  very  remarkable  to  M.  'Buffer e  in  this  pulmonary  artery, 
was,  that  tho*  its  trunk  in  going  out  of  the  heart  exceeds  more 
than  twice  the  diameter  of  the  Aorta  finiftra,  yet  neither  of  the 
two  branches  it  lends  to  the  lungs,  are  1*  of  the  diameter  o»  the 
Vol.  V.  io.  B  b  b  Aorta 
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Aorta  flnitlrcf,  in  the  arteries,  which  M  SuJJiere  injected  with 
wax,  the  trunk  of  the  pulmonary  artery  was  between  [even  and 
eiaht  lines  in  diameter;  the  Aorta  fmiftra  four  and  a  halt,  ana 
neither  of  the  pulmonary  branches,  after  having  pierced  the 
peri cardium,  exceeded  a  line  and  a  half  in  diameter,-  tho  this 
artery  does  not  emit  any  other  branch  j  all  the  blood,  which  en¬ 
ters  from  the  heart  into  its  trunk,  is  conveyed  into  the  two  lobes 
of  the  lungs,  and  no  where  elie*  the  reafon  of  luch  dilproportion 
Ml  fluffier  e  could  not  determine^  but  this  is  matter  of  fa&,  feeing 
it  is  the  fame  in  all ;  yet  if  he  may  be  allowed  to  conje&ure,  he 
thinks  it  may  be  attributed  to  the  alteration  that  happens  to  the 
branches  of  the  ‘Trachea ,  when  the  tortoife  llretches  forth  its 
head  out  of  the  fhell  5  for  thefe  pulmonary  branches  forming  a 
letnf  circle  before  they  join  the  Tr ached ,  when  the  animal  s  head 
is  drawn  in,  the  extenfion  thefe  branches  of  the  Trachea  under¬ 
went,  when  the  animal  goes  out  of  the  fhell,  turns  theie  femi- 
circles  into  acute  angles ,  mlomuch,  that  thereby  the  pafifage  of 
the  blood  is  iomewhat  interrupted  j  and  coniequenfly  the  blood, 
which  paffes  continually  from  the  heart  into  the  trunk,  not  being 
able  to  return  back  again,  becaule  of  its  valves,  muffc  necelfarily 
dilate  this  trunk  more  than  the  other  arteries  j  and  what  convin¬ 
ced  M.  fluffier e  that  there  does  not  go  into  the  lungs  of  this  ani¬ 
mal  a  greater  quantity  of  blood  than  what  the  pulmonary  branches 
can  admit  by  their  Imall  diameter,  and  not  that  quantity  which 
the  diameter  of  their  trunk  could  furnifh,  was,  that  neither  of 
the  pulmonary  veins,  which  return  all  the  blood  of  the  lungs  into 
the  left  auricle  of  the  heart,  is  quire  two  lines  in  diameter,  which 
is  very  proportionable  to  the  bignefs  of  the  two  pulmonary^ 
branches  of  the  arteries :  The  fecond  artery  which  goes  out  from 
the  balls  of  the  heart,  is  what  M .flujjiere  calls  the  left  Aorta  $ 
it  afcends  as  it  comes  out  of  the  heart,  together  with  the  left 
pulmonary  artery,  till  they  have  pierced  the  ‘Pericardium  $  after 
which  it  forms  a  large  turning,  without  any  lupport,  towards; 
the  left  fide,  which  gives  it  liberty  to  extend,  when  the  animal 
ifretches  itielf  out  of  its  fhell,  and  to  refold  itielf  up  again,  when 
it  retires  into  it ;  after  that  this  artery  delcends  againft  the  back, 
where  it  gives  lome  imall  branches  to  the  Ipinal  marrow ;  then  it 
returns  thro’  the  lungs  into  the  Abdomen  5  and  here  it  produces  a 
confiderablc  branch,  which  divides  into  two  5  one  of  which  is 
diftributcd  to  the  liver,  the  ftomach  and  inteftiqes  ;  and  the  other 
turning  towards  the  right  in  the  middle  of  the  Ahdomeny  unites 
with  the  right  Aorta,  io  that  theie  two  arteries  are  but  one  and 
the  fame  branch  divided  into  two ;  the  left  Aorta  is  after  ward  j 
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continued  to  the  lower  belly,  to  be  diftributed  to  the  kidneys, 
thighs,  and  the  inferior  parts  5  this  left  Aorta  is  much  longer  than 
the  right,  becaule  of  the  large  circle  it  forms  when  it  comes  out 
of  the  heart,  to  accommodate  itfelf  to  the  motions  of  the  animal, 
and  to  make  room  for  its  head,  which  is  placed  under  this  artery 
in  the  left  fide,  when  it  draws  it  into  its  Ihell  }  and  it  is  for  that 
realon,  that  the  left  branch  of  the  T rachea  is  longer  than  the  righ  t 
Aorta ,  becaule  it  furnifhes  a  greater  number  of  parts  with  bloody 
it  has  a  diftinffc  orifice  into  the  ventricle  of  the  heart,  and  not 
the  leaft  communication  with  the  pulmonary  arteries,  neither  in 
the  heart,  nor  in  any  other  part}  and  this  does  not  at  all  relem- 
ble  the  T)u£lus  arteriofus  in  the  heart  of  a  human  Fceti0:  The 
third  artery,  going  out  from  the  bafis  of  the  heart  of  this  animal, 
is  what  M.  TduJJiere  calls  the  right  defending  Aorta:,  after  hav¬ 
ing  pierced  the  Pericardium,  it  finks  towards  the  back  }  then  re¬ 
turning  thro1'  the  lungs  into  the  Abdomen ,  where  it  receives  the 
branch  of  the  left  Aorta ,  it  is  diftributed  to  the  right  kidney, 
thighs,  bladder,  and  parts  of  generation }  io  that  M.  ‘Bufllere 
calls  thefe  two  arteries,  the  descending  Aorta ,  becaule  they  dil- 
tribute  the  blood  to  all  the  inferior  parrs  of  this  animal }  in  the 
fame  manner  as  the  delcending  Aorta  does  in  all  other  animals  : 
The  fourth  artery,  going  out  from  the  heart,  is  the  afcending 
Aorta ,  it  has  an  orifice  in  the  ventricle  of  the  heart,  common 
with  the  right  defending  Aorta  \  it  partly  appears  under  the  left 
Aorta  coming  out  of  the  heart,  and  afcends  in  a  ftrait  line  till  it 
has  pierced  the  Pericardium 5  after  which  it  divides  into 
three  principal  branches,  the  two  lateral  of  which  tend  to  the 
fore-legs,  and  form  the  carotid  artery  }  th,e  third  afcends  all  along 
the  Trachea  towards  the  Larynx,  and  gives  branches  to  all  the 
parts  of  the  neck. 

The  dilpofition  of  the  arteries,  which  go  out  of  tne  heart, 
being  examined,  there  only  remain  the  veins,  which  convey  the 
blood  into  it  from  all  the  parts  of  the  animal}  but  firft  it  is  to 
be  oblerved,  that  there  are  no  veins  which  terminate  in  the  heart} 
for  all  the  veins  open  into  the  auricles,  which  are,  a?  has  been 
laid,  feparated  from  the  heart:  There  are  two  ways  to  mew  thefe 
veins  without  difteftioo  }  the  firft  is  to  inje£t  them  with  wax,  by 
fyrmcung  it  into  them  by  their  orifices  in  the  auricles}  for  if  you 
inject  by  the  oblong  orifice  in  the  right  auricle,  all  the  veins  of 
the  body  (excepting  thole  of  the  lungs)  will  be  entirely  fille  } 
and  afterwards  by  .inje&ing  into  the  oval  orifice  m  the  left  auricle, 
the  two  veins  of  the  lungs  will  be  full  at  once,  thro  the  who  e 
extent  of  the  Trachea  in  the  lungs :  The  other  way  is  to  wait  n 
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the  animal  has  expired  ;  becaule  the  heart  lofing  its  vigour  Jhfcn- 
fihly  (it  beating  for  the  (pace  of  24  hours)  it  has  not  then  the 
force  to  diicharge  itlelf  of  the  blood,  which  comes  from  all  parts 
into  thele  veins,  which  then  grow  very  turgid  by  coagulated 
blood  collected  in  them  $  then  you  need  only  turn  over  the  heart 
towards  the  neck,  and  cut  the  coronary  vein,  which  comes  out 
of  the  fubltance  of  the  heart,  to  oblerve  all  the  large  veins  without 
dihe£fion  5  becaule  they  all  come  and  terminate  in  a  common 
reiervatory,  fi  tuated  acrofs  in  the  capacity  of  the  ‘Pericardium 5 
joining  to  the  auricles  5  and  here  one  may  oblerve  a  large  vein,  or 
an  irregular  reiervatory  ^  in  tortoiles  18  or  20  inches  long,  that 
M.  Bujjiere  differed,  this  reiervatory  was  10  inches  broad,  and 
18  inches  long^  and  in  it  the  two  axillary  veins,  from  the  upper 
parts  of  the  body,  join  each  other,  after  having  pierced  the  Peri -* 
cardium  one  on  the  right  fide,  and  the  other  on  the  left  $  from  the 
inferior  parts  there  join  two  large  veins,  one  on  the  right  fide,  and 
the  other  on  the  left  of  the  inferior  part  of  this  reiervatory  $  the 
firft  of  which  is  formed  of  all  the  branches,  which  come  from  the 
right  lobe  of  the  liver,  which  is  very  large ;  and  the  other  only 
eonfilfs  of  the  veins  of  the  left  lobe  of  the  liver,  but  alfo  of  a  vein 
which  iupplies  the  place  of  the  Cava-,  and  which  he  calls  Vena 
' imeflinalis ;  becaule  after  it  has  received  all  the  veins  of  the  infe- 
nor  parts  of  the  animal,  it  runs  all  along  theintellines,  from  which 
it  receives  the  veins  $  and  being  arrived  at  the  Pylorus ,  it  pafles 
crofs  the  left  lobe  of  the  liver,  and  terminates  in  the  common  re¬ 
iervatory  :  Bcfides  thefe  four  large  veins,  there  are  three,  and 
lometimes  but  two,  iiiuing  from  the  middle  part  of  the  liver, 
which  are  inferred  into  the  bottom  of  the  refervatory  $  as  alfo  the 
little  coronary  vein  from  the  heart :  All  thefe  veins  being  thus 
re- united  in  one  common  place,  this  reiervatory  terminates  up¬ 
wards  in  a  tube,  which  is  wlerted  into  the  polterior  part  of  the 
right  auricle,  and  opens  into  its  cavity  by  an  oblong  orifice,  fur* 
nilhea  with  two  long  lemi-circular  valves  5  which  permit  the 
blood  of  the  reiervatory  to  enter  into  the  auricles,  but  hinder  its 
returning  from  the  auricles  into  the  reiervatory  $  a  little  above  the 
reiervatory,  under  the  left  auricle,  are  to  be  ieen  the  two  pulmo¬ 
nary  veins*  the  left  after  having  entered  the  Pericardium,  is  hid 
under  the  axillary  vein,  and  does  not  ieparate  itlelf  therefrom,  but 
?  .  a^ove  auricles  ^  from  thence  it  bends  to  go,  and  iniert 

itlelf  into  the  poiferior  part  of  the  auricles  $  after  the  lame 
a^nne  r  the  righf  pulmonary  vein  follows  thtrright  axillary  vein  ; 
which  it  quits  after  it  has  entered  the  Pericardium ,  to  traverle 
a.lmolt  ail  the  length  of  the  reiervatory,  and  meet  the  left  pul¬ 
monary 
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monary  about  two  lines  diftance  from  the  auricles  ;  thefe  two 
veins  thus  united,  open  into  the  pofterior  part  of  the  left  auricle 
by  a  common  oval  orifice,  furnilhed  with  two  femiiunar  valves  ; 
'  by  which  means  they  pour  into  this  auricle  all  the  blood  that 
comes  from  the  lungs  to  the  heart. 

By  all  that  has  been  obferved  concerning  the  ftrubture  of  the 
heart  of  the  land  tortoile  of  America ,  and  the  dilpofition  of 
both  its  auricles  and  vdlels,  how  extraordinary  foever  it  may 
appear,  it  is  impoffible  to  find  out  the  lead:  thing,  that  may  affebt 
the  opinion  of  Dr.  Harvey ,  and  all  other  anatomifts,  aboi^  the 
manner  ot  the  circulation  of  the  blood  in  the  heart  of  a  human 
Foetus,  and  the  uie  of  the  valve  at  the  Foramen  cvak-$  which 
is  to  permit  the  blood  to  pals  from  the  right  auricle  thro’  this 
hole  into  the  left,  and  hinder  the  blood  from  palling  from  the 
left  auricle  by  this  hole  into  the  right;  and  M.  Buffiere  adds 
farther,  that  amongft  all  animals  we  know,  a  perfon  could  not 
chule  one,  whole  heart  may  be  more  proper  to  confirm  this  opi¬ 
nion,  than  the  land  tortoile  of  America ;  by  reafon  of  the  lim- 
plicity  of  its  Itrublure,  and  of  the  plain  and  diitinbi  manner  in 
which  all  the  parts  appear. 

Plate  X.  Fig.  8.  aaa  reprefents  the  heart ;  bb  b  its  auricles; 
C  the  trunk  of  the  pulmonary  artery;  d  the  left  defending 
Aorta  ;  lithe  luperior  Aorta  ;  H  the  right  ddccnding  Aorta  ; 
F  the  ligament  that  lufpends  the  cone  of  the  heart  in  the  'Peri¬ 
cardium',  G  G  G  G  G  the  Pericardium  laid  open. 

Fig.  9.  aaa  reprelents  the  heart  laid  open,  to  ihew  the  parts 
of  its  ventricles;  b  the  double  valve  covering  the  orifices  of  the 
dubts  from  the  auricles;  c  the  orifice  of  the  right  auricle  I;  4 
that  of  the  left  H ;  ,e  the  orifice  of  the  pulmonary  artery  K ;  f 
that  of  the  left  Aorta  L ;  g  the  orifice  common  both  to  the 
right  Aorta  M,  and  the  luperior  Aorta  N. 

Fig,  10.  aaa  reprelents  the  auricles;  b  the  right  auricle;  £the 
left  auricle;  ddthe  mulcular  Septum,  that  divides  the  cavitiac 
of  the  auricles;  E  the  orifice  of  the  .reiervoir  of  the  veins;  P 
the  orifice  of  the  pulmonary  veins ;  gg  the  Large  parts  of  the 
funnels;  FI  the  mulcular  dubt  of  the  funnels;  II  the  reiervoir 
of  the  veins;  K  the  left  axillary  vein 5  M  the  great  inteftmal 
vein;  N  the  great  hepatic  vein;  00  the  two  imall  hepatic 
veins;  P  the  right  pulmonary  vein;  q  the  left  pulmonary  vein. 

Fig.  1 1.  a  the  heart  of  the  tortoile ;  b  the  trunk  of  the  pulmo- 
nary  artery;  c  c  c,  &c.  the  branches  of  the  pulmonary  artery, 
accompanying  the  Prone  hip,  in  the  lungs;  d  add  the  left  de- 

iecndb 
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fcending  Aorta 3  e  e  e  e  the  right  descending  Aorta  3  //  a  branch 
of  the  left  Aortdy  which  communicates  with  the  right  Aorta  3 
gg  the  inteftinal  artery 3  h  the  fuperior  or  alcending  Aorta  3  i 
the ligament that  fufpends  the  heart 3  K  the  Trachea  5  LLLL 
j* *C.  the  two  branches  of  the  Trachea  tending  to  the  lungs. 

An  Argument  for  Divine  Providence,  taken  from  the  con - 
ft  ant  regularity  ohferved  in  the  Births  cf  both  Sexes  5  by 
2)r.  Arbuthnot.  Phil.  Tranf.  N°  328.  p.  18 6. 

MONG  innumerable  footfeeps  of  divine  providence  to  be 
found  in  the  works  of  nature,  there  is  a  very  remarkable 
one  to  be  obferved  in  the  exafi  balance,  maintained  between  the 
immbers  of  men  and  women  3  for  by  this  means  it  is  provided* 
that  the  fpecies  can  never  fail,  nor  perifh,  fince  every  male  may 
isave  his  female,  and  of  a  proportionable  age 3  this  equality  of 
males  and  females  is  not  the  efte<5f  of  chance,  but  of  a  divine 
providence,  which  the  Dr.  thus  demonferates. 

Let  there  be  a  die  of  two  (Ides,  M  and  F  (which  denote  crofe 
snd  pile)  now  to  find  all  the  chances  of  any  determinate  number 
of  fuch  dice,  let  the  binome  M  +  F  be  railed  to  the  power, 
whofe  exponent  is  the  number  of  dice  given  3  the  coefficients  of 
the  terms  will  (hew  all  the  chances  fought  3  e.  g.  in  two  dice  of 
two  fides  M  -j-*  F,  the  chances  are  M2  -f-  2  M  F  -f"  F2, 3  that  is, 
one  chance  for  M  double,  one  for  F  double,  and  two  for  M  lin- 
gle,  and  F  hngle;  in  four  iuch  dice,  there  are  chances  M4  4 
F  -f-  6  Ma  F2  ‘-j-  4  MFS  -j-  F43  that  is  one  chance  for  M 
quadruple,  one  for  F  quadruple,  four  for  triple  M  and  (ingle  F, 
ik  for  double  M  and  double  F,  four  for  (ingle  M  and  triple  F  - 
and  univerfally,  if  the  number  of  dice  be  n>  all  their  chances 
will  be  expieifed  in  this  fcries. 


Mn  ~\~!x  Mn  * —  1  F  -{ 
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2  x  M n  —  *  F  *  -j^ 


It  plainly  appears,  that  when  the  number  of  dice  is  even, 
fhere^  are  as ^  many  M’s  as  F’s  in  the  middle  term  of  this  (cries, 
ana  in  all  the  other  terms  there  are  moll  M’s  or  moft  F’s  3  if 
therefore  one  undertake  with  an  even  number  of  dice  to  throw  as 
ynaiiy  M’s  as  F’s,  he  has  all  the  terms  but  the  middle  term  againit 
nim  3  and  his  chance  is  to  the  (urn  of  all  the  chances,  as  the  co¬ 
efficient  of  the  middle  term  is  to  the  power  of  two,  railed  to  an 

expo- 
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exponent  equal  to  the  number  of  dice  $  fo  in  two  dice  his  chance 

2- ;  in  fix  dice  £5  or  A  : 


is 


or 


in  three  dice  — ,, 

16 


or 


16 


42  16  b  64 

in  8  or  A-L,  To  find  this  middle  term  in  any  given 
256  128  ' 

power,  or  number  of  dice,  continue  the  feries 


X 


n  —  2 


,  &£.  till  the  number  of  terms  be  equal  to  —  n  5  e. 


the  coefficient  of  the  middle  term  of  the  tenth  power  is  1 0 

—  25  2  5  the  tenth  power  of  2  is  1024;  if  there- 


—  x  A 

1  * 

8  v  7  v 

x  —  x  _L  X 
13  4  5 

fore  A  undertake  to  throw  with  ten  dice  in  one  throw  an  ec 
number  of  M’s  and  F’s,  he  has  252  chances  out  of  1024 *for 

him,  that  is  his  chance  is  AL£ ,  or  Az,  which  is  lefs  than  JL* 

1024  25 6  4 

It  will  be  eafy  by  the  help  of  logarithms,  to  extend  this  calcu¬ 
lation  to  a  very  great  number:  it  is  plain  from  what  has  been 
laid,  that  with  a  very  great  number  of  dice,  A’s  chance  would 
become  very  final],  and  consequently  (fuppofing  M  to  denote: 
male  and  F  female)  that  in  the  vaft  number  of  mortals,  there 
would  be  but  a  fmall  part  of  all  the  poffible  chances,  for  its  hap¬ 
pening  at  any  affignable  time,  that  an  equal  number  of  males 
and  females  ihould  be  born  :  It  is  indeed,  to  be  confefied,  that 
this  equality  of  males  and  females  is  not  mathematical  but  phy¬ 
sical,  which  alters  much  the  foregoing  calculation  j  for  in  this 
cale  the  middle  term  will  not  exafUy  give  A’s  chances,  but  his 
chances  will  take  in  fome  of  the  terms  next  the  middle  one,  and 
lean  to  one  fide  or  the  other:  But  it  is  very  improbable  (if  mere 
chance  governed)  that  they  would  never  reach  as  far  as  the 
extremities  •  but  this  event  is  prevented  by  the  wife  oeconomy  of 
nature  j  and  to  judge  of  the  wifdom  of  the  contrivance,  wemuft 
obferve,  that  the  external  accidents  to  which  males  are  lubjeft 
(who  muft  feek  their  food  with  danger)  make  a  great  havock  of 
them,  and  that  this  lois  far  exceeds  that  of  the  other  fex,  occa- 
fioned  by  dileafes  incident  thereto,  as  experience  convinces  us  : 
To  repair  that  lofe,  provident  nature,  by  the  dilpofaj  of  its 
wile  Creator,  brings  forth  more  males  than  females,  and  that  in 
almoft  a  conftant  proportion  5  this  appears  from  the  annexed  ta¬ 
bles,  which  contain  obfervations  for  82  years  of  the  births  in 

JLondon ; 
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London:  Now  to  reduce  the  whole  to  a  calculation,  the  Dr.  p^o- 
poles  this  problem. 

A  lays  againfl  B,  that  there  fhall  be  born  every  year  more 
males  than  females  ;  to  find  A’s  chance,  or  the  value  of  his 
expe£fancy» 

it  is  evident  from  what  has  been  laid,  that  A’s  chance  for 
each  year  is  lefs  than  half ;  but  that  the  argument  may  be  the 
ifronger,  let  his  chance  be  equal  to  half  for  one  year;  if  he  un¬ 
dertake  to  do  the  fame  thing  82  times  running,  his  chance  will  be 
i  T|  82,  which  will  be  eafily  found  by  the  table  of  logarithms 

to  be 


- - - - — — — - —  ;  but  if  A  wager  with 

4835,0000,0000,0000,0000,0000 

B,  not  only  that  the  number  of  males  fhall  exceed  that  of  fe¬ 
males  every  year,  but  that  this  excels  fhall  happen  in  a  conftant 
ratio,  and  the  difference  lie  within  fixed  limits ;  and  this  not 
only  for  82  years,  but  for  ages  of  ages  ;  and  not  only  at  London \ 
but  all  over  the  world  (which  it  is  highly  probable,  is  matter  of 
£a£f,  and  defigned  that  every  male  may  have  a  female  of  the 
fame  country  and  luitable  age)  then  A’s  chance  will  be  near  an 
infinitely  final  1  quantity,  at  lead:  lefs  than  any  affignable  frac¬ 
tion  5  from  whence  it  follows,  that  it  is  art ,  and  not  chance  that 
governs :  There  leems  no  more  probable  caufe  to  be  affigned  in 
phyfics  for  this  equality  of  the  births,  than  that  in  our  firft  pa¬ 
rents  feed  there  were  at  firft  formed  an  equal  number  of  both 
fexes. 


Scholium ,  From  hence  it  follows,  that  polygamy  is  contrary  to 
the  law  of  nature,  and  jufiice,  and  to  the  propagation  of  the  hu¬ 
man  race  ;  for  where  males  and  females  are  in  equal  numbers,  if 
one  man  take  20  wives,  19  rnuft  live  in  celibacy,  which  is  re¬ 
pugnant  to  the  defign  of  nature  ;  nor  is  it  probable  that  20  wo¬ 
men  will  be  10  well  impregnated  by  one  man,  as  by  20. 
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1629 
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Chriftened  Chriflened 
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Anno 
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1647 

3796 
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3013 
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91 
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63 
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95 
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64 
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96 
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66 
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7626 

67 
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99 
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68 
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5560 

00 

7578 
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69 

6^06 
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01 

8102 

75*4 

70 

6278 

57j9 
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7l 
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03 
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6443 
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04 

6113 

5738 
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6073 

5822 
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8366 

7779 

74 

6113 

5738 
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79?2 
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75 
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5717 
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8379 
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5847 
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8239 

7623 

77 

6423 

6203 

°9 
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73&> 

78 

6568 

6033 

10 

7640 
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Experiments  concerning  the  time  required  in  the  i Defcent  of 
different  Bodies  of  different  .Magnitudes  and  Weights  in 
common  Air,  from  a  given  Weight  5  by  Mr,  Francis  Hauks- 
bee.  Phil.  Tranf.  N°'328.  p.  196. 

IN  order  to  make  thefe  experiments  accurately,  Mr.  Hauksbee 
devifed  the  following  Apparatus  $  at  the  height  from  which 
the  bahs  were  to  be  dropped,  he  fixed  a  contrivance  in  form  of 
a  trough,  in  all  about  four  footlon^  and  the  end  of  it,  on 
which  the  balls  were  laid,  was  loofe,  fwinging  on  two  pins 
at  the  extremity  thereof  5  this  loofe  end  was  fupported  by  a 
thin  piece  of  board,  which  ilid  under  it  thro  a  groove  from 
she  other  part  of  the  board  ;  to  this  Aiding  board  there  was 
Vo*.,  V,  10  '  '  Cff 


I 


386  MEMOIRS®/  the 


fixed  a  firing,  which  was  tied  to  a  fimall  wire  that  reached  fas 
the  bottom  of  the  de  cent,  where  the  wire  had  a  communica¬ 
tion  With  a  contrivance,  to  give  motion  to  a  ‘ Pendulum  that 
vibrated  half  fe  onds$  now,  when  this  Hiding  board  was  drawn 
from  under  that  part  of  the  trough,  on  which  the  balls  were 
placed,  the  firing  became  thereby  fo  much  fhorten’d,  as  to 
move  the  limb  of  that  contrivance  at  bottom,  which  dropped 
the  ‘Pendulum  at  the  fame  infant  of  time,  as  the  balls  began 
to  defcendc 

Experm.  i.  The  firft  experiment  he  made  was  with  two 
balls ;  one  of  them  a  thin  glafs-bubble,  filled  with  mercury  • 
its  diameter  was  eight  tenths  of  an  inch,  and  its  weight  840’ 
grams  ^  the  other  ball  was  of  cork,  whole  diameter  was  two 
inches  two  tenths,  and  its  weight  120  grains 5  when  thefie  b  dls 
were  dropp’d,  the  Pendulum  made  eight  vibrations,  juft  as  the 
ball  with  the  mercury  ftruck  the  ground,  and  eight  more  were 
repeated  before  the  cork  arriv’d  at  the  fame  place. 

Experm.  2.  He  took  a  ball  filled  with  mercury,  much  of 
the  fame  weight  and  diameter  as  the  former  •  the  other  was  a 
thm  glafs  bubble,  its  weight  was  495  grains,  its  diameter  four 
inches  three  tenths  $  when  thefe  came  to  defeend,  the  ‘Pendu¬ 
lum  made  juft  as  many  vibrations  as  in  the  laft  experiment ; 
that  is,  the  ball  with  the  mercury  ftruck  the  ground  at  eigbtt 
vibrations,  and  the  other  juft  at  the  end  of  16  vibrations  of: 
the  Pendulum . 


Experm.  3,  The  ball  with  mercury  that  Mr.  Hauksbee  made 
Ujc  of  in  mis  experiment  was  likewife  much  of  the  fame 
weight  and  diameter  as  before  5  the  other  ball  was  of  glafs, 
whole  weight  was  555  grains  $  its  diameter  one  way  meafured 
five  inches  and  a  quarter,  audits  eppoftte  diameter  but  five 
incnes  ;  upon  the  deicent  of  thefe  balls,  the  Pendulum  made 
but  one  vibration  more  than  in  the  other  experiment  5  that  is, 
the  baa  with  mercury  came  to  the  ground  exa£lly  at  eight1 
vibrations,  and  there  were  nine  more  before  the  other  ball 
arrived  at  the  fame  place:  Thefe  experiments  were  made 
from  the  top  of  the  Cu'pulo  of  St.  Paul's  Church ,  London  * 
from  whence  to  the  floor,  on  which  the  balls  were  dropped, 
viert  mecuurtd  near  220  feet  *  it  is  to  be  obferved,  that  the 
u  s  wui  mercury  made  no  fenfible  impreffion  on  the  floor 
on  wnich  they  fell  (which  at  that  time  was  covered  with  deal! 
bo^osj  notwithftanding  their  weight  and  velocity  of  defeent. 

e  °  *owlng  experiments  of  the  deicent  of  bodies  in  air, 
were  ma  e  in  the  fame  manner,  at  the  place  above-men¬ 
tioned,  aniwenng  very  exadiy  with  the  former. 
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Mercury  balls.  Large  thin  glafs  balls. 

Weight  in  Diam.  in  loth’s  Time  of  falling  Wt.  in  Dianf  Time  of  fall. 
Grains.  of  inches-  in  half  feeoads.  Grains,  inches  loth’s  in  half  fee. 

908- -  .8 - —  8— - -  510 - — 5  .  1  — -  1 7 

993 - - —  *8 - —  8  a  little  lefs  642 - —5  .  2  — - -  16 

866 - -  .8 -  8— - -  599 - — 5  .  1  -  16 

74  7 - —  - — 8  a  little  more  515— — —5  .  o  — -  1 6| 

808- — —  .7! - —8 - — •  483—5  .  o  —  17 

784— -  .7-2- — — 8  a  little  more  641 — — —5.2  —  16 

Thefe  experiments  were  made  on  the  9th  of  June  1710,  at 
which  time  the  height  of  the  mercury  in  the  barometer  was 
29.  7”  inches,  and  the  thermometer  Co  degrees  above  the 
freezing  point  •  and  the  mercury  balls  and  the  large  thin 
glafs  balls  were  dropped  together,  as  they  are  ranged  in  their 
ieveral  lines. 

Experiments  flowing  the  effects  of  air  pa  ffed  through  red-hot 
metals ,  &c.  by  the  fame.  Phil.  Tranf.  N°.  328,  p.  199. 

IN  order  to  find  what  effect  fuch  a  Medium ,  as  air,  paflfed 
thro’  red-hot  metals,  might  have  on  the  lives  of  animals, 
Mr.  Hauksbee  contrived  the  following  method  5  he  took  a  large 
receiver  open  at  top,  about  four  inches  in  diameter,  which 
was  covered  with  a  brafs-plate,  and  wet  leather,  as  ufual  in 
glaffes  of  fuch  a  make  3  to  this  plate  at  top  (which  had  a 
fcrew  with  a  fmall  perforation)  belonged  a  cock,  and  from 
that  cock  proceeded  a  fmall  hollow  wire,  about  three  foot 
long  3  that  end  of  the  hollow  wire,  which  was  remote  from 
the  receiver,  was  put  into  a  hollow  piece  of  call  hrais,  pretty 
thick  in  fubftance,  but  the  hole  was  not  quite  thro’ 3  and  the 
hole  being  larger  than  the  fmall  hollow'  wire,  it  was  wedged 
into  the  lame  with  pieces  of  Heel  wire,  till  the  cad  piece  of 
brafs  was  filled  as  full  as  it  could  hold  5  in  this  manner  it 
was  put  into  a  charcoal  fire,  and  there  it  lay  till  it  was 
throughly  red-hot  5  the  receiver  being  then  exbaufted  of  its 
air,  the  cock  on  its  upper  part  was  turned,  which  gave  liberty 
for  that  air  only,  which  muft  neceffarily  pafs  thro’  the  red- 
hot  metals,  tofucceed3  this  air  fir  ft  paffing  down  thro’  the 
iinail  duels  between  the  red-hot  wires,  before  it  could  come 
to  enter  the  red-hot  hollow  brals  wire,  mud  neceffarily  differ, 
or  undergo  fuch  a  change,  as  fire  Or  the  fumes  of  fuch  red- 
hot  metals  would  give  it  3  when  the  receiver  was  filled  with 
this  air3  and  had  flood  feme  little  time,  the  brafs  cover  was 
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taken  off,  and  a  pretty  large  cat  immediately  plunged  into  if, 
the  cover  being  laid  on  again,  the  cat  fell  immediately  into 
convulfions,  and  in  lefs  than  a  minute  appeared  without  any 
lign  of  life  5  then  taken  out  of  the  receiver,  and  kid  on  the 
tor,  ihe  remained  as  dead  5  but  in  lefs  than  a  minute  fhe 
began  to  difcover  life  by  a  motion  in  her  eyes,  and  after  two 
or  three  hideous  fqualls,  fhe  began  to  recover  apace,  but  was 
•very  fierce,  and  would  fpit  and  fiy  (as  well  as  her  weaknefs 
would  fufter  her)  at  any  one  that  offered  to  touch  her  $  but  in 
half  an  hour  after,  or  thereabouts,  as  her  ftrength  and  eafe 
recovered,  fo  her  former  temper  increafed  upon  her,  fuffering 
herfelf  to  be  handled  without  any  figns  of  fiercenefs ;  The 
effetl  the  fame  fort  of  fa&itious  air  bad  on  flame,  was  as  fol¬ 
lows  :  Mr .Hauksbee  tio  iboner  came  to  plunge  a  lighted  candle 
into  it,  but  it  was  immediately  extinguifhed  ;  and  this  he 
oblerved  feveral  times,  that  when  the  candle  was  flowly  im- 
merfed,  fo  much  of  the  wick  (which  before  was  lighted)  as 
came  but  within  the  verge  of  the  glafs,  died,  and  fo  the  reft 
fucceffively,  as  it  defcended  to  the  fame  place  5  and  this,  up¬ 
on  feveral  repetitions,  aniwer’d  much  the  fame  5  but  at  fome 
times,  as  the  common  air  came  to  mix  with  it,  one  might 
plunge  the  lighted  candle  lower  and  lower,  before  it  went 
out,  till  at  laft  it  would  remain  burning  at  bottom  :  As  to 
the  ekiticity  and  fpecifick  gravity  of  the  above-mentioned 
medium,  Mr.  Hauksbee  made  feveral  very  accurate  trials,  but 
found  it  no  ways  differing  from  common  air,  in  refpeci  to 
ihofe  properties  ;  hence  it  follows,  that  the  foregoing  effedf 
i*  no  ways  affifted  from  any  imperfection,  or  defeat  in  the 
lift-mentioned  properties  5  therefore,  the  following  queries 
feem  to  offer  themfelves.  1.  Whether  air  itfelf  may  fo  fuffer 
in  its  own  nature,  by  any  fort  of  fire,  as  to  be  diverted  of  the 
power  of  fubfifting  life  or  flame  5  or,  2.  Whether  the  Efflu¬ 
via,  or  fleams,  proceeding  from  the  red  hot  metals,  which 
the  air  may  take  along  with  it  in  its  pafiage  near  them,  do 
not  very  much  contribute,  if  not  entirely  occafion  the  effe<ft  s 
If  the  latter  takes  place,  Mr.  Hauksbee  fuppofes  it  may  in 
jbme  meafure  be  applied  to  account  for  the  effedf,  that  the 
damps,  or  fleams,  which  arife  from  fubtesrraneous  caverns, 
impregnated  with  metalline  Effluvia ,  have  on  the  lives  of 
animals  5  and  yet  at  the  fame  time,  the  fame  air  may  fuffer 
no  change  in  refpefl  to  its  other  properties  ;  viz.  its  elafticity 

and  fpecific  gravity,  in  companion  with  other  air  in  the  lame 
region. 
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To  fhcw  the  effect  of  air,  that  pa  (Ted  thro*  a  degree  of 
heat,  equal  to  that  of  boiling  water,  Mr.  Hauksbee  contrived 
a  brafs-box,  about  four  inches  long,  and  an  inch  and  a  half 
over  5  at  one  extremity,  which  he  foldered  up,  he  fixed  two 
imall  brafs  tubes  5  one  of  which  went  thro’,  and  reached  the 
remoter  extremity  nearly  5  the  other  tube  was  but  juft  in¬ 
ferred  into  it,  but  each  of  them  long  enough  to  reach  above 
the  furface  of  the  water,  wherein  they  were  to  be  immerfed 
thefe  tubes  were  to  convey  the  air  into  an  exhaufted  receiver  - 
it  firft  pafted  info  that  tube,  which  nearly  reached  its  oppofitg 
extremity,  and  fo  into  the  other  which  led  to  the  exhaufted 
receiver  3  but  the  box,  with  that  part  of  the  tube  that  was 
within  if,  was  firft  heaped  full  of  brafs-duft,  by  means  of  a 
brafs-cap,  which  ferewed  on  to  the  extremity,  not  before  men¬ 
tioned  5  this  brafs-duft  Mr.  Hauksbee  moiftened  with  a  little 
water,  imagining  thereby  to  make  it  exert  a  more  than  ordi¬ 
nary  fteam,  or  Effluvium  from  the  metal,  which  the  air* 
might  take  along  with  it,  as  it  palfed  thro5  fuch  ftrait  and 
narrow  avenues,  as  it  muft  do  between  the  brafs-duft  *  in  this 
manner  it  was  immerfed  in  the  water  when  cold,  and  conti¬ 
nued  in  it,  till  it  had  boiled  a  confiderable  time  $  by  which 
means  it  muft,  in  all  its  parts,  be  of  the  fame  degree  of  heat 
(at  leaft)  as  the  boiling  water  3  thus  it  was  taken  out,  and 
applied  to  the  exhaufted  receiver  3  where,  upon  turning  a 
cock,  ho  gave  liberty  for  that  air  only  to  pafs  into  it,  which 
muft  fticceed  thro’  the  brafs-box  and  duft,  under  the  circum- 
llances  above-mentioned  5  when  the  receiver  was  full  of  this 
air,  the  cover  was  taken  off,  and  a  lighted  candle  plunged 
into  it,  where  it  continued  burning,  even  at  the  bottom,  as  if 
it  had  pa£Ted  through  no  fuch  medium,  but  had  been  full  of 
common  air 3  Mr.  Hauksbee  took  that  method  to  try  it,  fup- 
pofing  the  flame  of  a  candle  to  be  the  moil  tender  way  of 
difeovering  a  change  in  air  3  afterwards  he  repeated  the  fame 
experiment,  with  dry  brafs-duft  inftead  of  the  former,  but  the 
fuccefs  was  the  fame  3  therefore  it  Teemed  to  him,  that  fuch 
a  degree  of  heat,  as  that  of  boiling  water,  is  not  fufficient  to 
caufe  any  confiderable  change,  if  any  change  at  all,  in  the  air  3 
nor  that  fuch  a  degree  of  heat  can  ftrike  any  noxious,  or  fuffo- 
cating  Effluvia  out  of  the  metallic  particles- 

The  paffing  of  air  thro’  a  red-hot  glafs-tube  into  an  ex¬ 
haufted  receiver,  had  no  manner  of  influence  on  a  fp arrow 
put  into  it  3  but  upon  paffing  of  air  thro5  red-hot  charcoal, 
.before  it  entered  the  tube,  that  conveyed  it  into  the  exhaufted 

receiver  3 


39o  MEMOIRS  of  the 

receiver  *  in  that  medium,  the  above-mentioned  animal,  in 
about  a  quarter  of  a  minute,  gave  figns  of  expiring  direaiy  5 
but  being  taken  out,  it  recovered  at  the  fame  time,  and  con¬ 
tinued  living  and  well  for  lonie  days  after  5  yet  it  was  con¬ 
cluded,  had  the  bird’s  continuance  in  the  receiver  been  but 
double  that  time,  her  recovery  would  have  been  very  doubt¬ 
ful  :  Mr.  Eauksbee  Jikewife  tried  air  paffed  thro’  the  flames 
of  fpiritsof  wine,  and  oil  of  turpentine  ;  the  effedf  was  much 
the  fame  as  to  the  fpirits  of  wine,  the  flame  of  a  candle  being 
immediately  extinguifhed  upon  its  being  plunged  therein  $ 
but  the  air,  which  paffed  thro’  the  flame  of  the  oil  of  turpen¬ 
tine,  took  feme  un&ucus  fumes  along  with  it  into  the  ex- 
haufled  receiver  ;  which  fumes,  upon  the  near  approach  of  ai 
lighted  candle,  luddenly  took  fire,  and  continued  to  burn  on 
the  upper  furface,  till  they  were  flified  by  covering  clofe  the 
receiver;  and  upon  feveral  repetitions  it  anfwered  much  the 
fame,  till  the  whole  quantity  of  fumes  was  confumed. 

A ‘Defer ipt ion  of  the  Apparatus  for  making  Experiments  on 
the  Refractions  of  Fluids ;  with  a  Table  6f  the  fpecifick 
Gravities ,  Angles  of  Obfervation ,  and  Ratio  cf  Refractions 
of  j  ever  al  Fluids ,  by  the  fame .  Phil.  Tranf.  N°.  328.  p.  204., 

H  E  whole  apparatus  is  fixed  on  a  table  parallel  to  its-j 
j  furface  ;  on  one  and  the  fame  Axis  is  fixed  a  fextant, 
of  a  Radius  of  four  feet,  and  a  moving  limb  to  bear  the  ob- 
jc 61 ;  the  fextant  is  divided  into  degrees  and. minutes  by  a. 
diagonal,  and  remains  always  fixed  ;  the  objeff,  which  is 
placed  on  the  moving  limb,  is  ieen  parallel  with  the  table, 
when  obferved  thro’  the  pnfm,  and  at  no  degrees  on  the  lex* 
tant ;  bu  t  when  any  tranfparent  liquid  is  put  into  the  fame, 
the  object  mu  ft  be  elevated,  till  it  appear  to  the  eye  ;  then 
obfervmg  how  many  degrees  and  minutes  the  Index  on  then 
limb  cuts  on  the  fextant,  we  note  it,  and  call  it  the  angle  of1 
obfervation  ;  thus  for  different  liquids  you  have  different  ele¬ 
vations  of  the  objeff,  as  you  will  find  by  the  following  table  ; 
the  fight  is  competed  of  two  pieces  of  box- wood,  planed  pa¬ 
rallel  to  each  other  ;  thefe  pieces  are  feparated  only  by  three, 
flendcr  flips  of  common  casds,  and  fo  (crew’d  down  upon  each 
other,  exaddly  parallel  with  the  Axis  of  the  moving  limb  and 
fextant;  the  prifm,  thro’  which  it  directs  the  fight,  is  placed 
pretty  near  it,  and  confifts  of  an  angle  of  44d.  54  m.  whiebi 
angle  is  fixed  perpendicular  to  the  plane  of  the  table,  its  up*« 
per  fide  being  parallel  to  the  fame  ;  the  objecl  is  a  piece  of  f 

white 
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white  paper*  in  the  form  of  a  crofs,  palled  on  a  black  board, 
and  fixed  at  the  extremity  of  the  moving  limb,  which  is  about 
feven  foot  long  from  the  fight  5  its  diameter  is  about  two 
inches  and  a  half,  which  Juft  comprehends  the  fight  thro’  the 
flit  3  lo  that  when  the  objed:  is  entirely  within  view,  we  con¬ 
clude  the  obfervation  to  be  exaCl  5  with  this  Apparatus  the 
experiments  are  made  as  well  by  candle-light,  as  by  day-light 
(the  prefence  of  the  fun-beams  being  no  ways  neceffaryj  and 
Mr.  Hauksbee  thinks  they  may  be  depended  on  as  pretty 
accurate  3  he  look  the  fpecific  gravity  of  the  feveral  liquids, 
where  he  could  obtain  a  fufficient  quantity,  as  appears  by  the 
table  3  fo  that  if  any  perlon  Ihould  have  the  cunofity  to  re¬ 
peat  thefe  experiments,  he  muft  exped:  a  different  angle  of 
obfervation,  if  the  ipecifick  gravity  do  not  agree  with  the 
fable$  for  fometimes  it  happens,  that  liquids  oY  the  fame  de¬ 
nomination  are  not  always  of  an  equal  goodnefs,  and  confe- 
quently  will  have  a  different  fpecific  gravity  and  refra&ion. 

Mr.  Hauksbee  preffed  the  chryftalline  humour  of  an  ox’s 
eye  into  the  angle  of  the  prifm  3  whereby  it  received  the 
form  thereof,  and  gave  the  angle  of  obfervation,  as  fpecified 
in  the  table  3  he  could  not  fee  the  common  object  thro’  it,  but 
was  obliged  to  make  ufe  of  a  candle  for  that  purpofe  3  the 
flame  of  which  appeared  very  broad,  at  Jeaft  five  or  fix  inches, 
nearly  in  the  form  of  a  half  moon  3  but  what  fhould  occafion 
fuch  a  change  of  figure,  Mr,  Hauksbee  could  not  then  deter¬ 
mine  :  Of  all  the  fluids  he  tried,  he  found  none  to  refraCt  a 
ray  of  light  lefs  than  water  3  yet  there  are  feveral  other  li¬ 
quids  that  form  the  fame  angle  3  he  obferved  the  oil  of  bees¬ 
wax  to  be  the  lighteft  fluid,  and  butter  of  antimony  per  de¬ 
li  quium  to  be  much  the  heavieft  3  the  difference  of  fpecific 
gravity  between  thefe  two  bodies,  is  as  66 2  to  i6y6,  that 
is,  nearly  as  1  to  53  and  the  Ratio  of  their  refra&ions  only 
as  10000  to  6885  bees-wax,  fo  is  5941  antimony  to  the  fame 
Radius ,  that  is,  as  1  is  to  1.  1 6,  or  thereabouts  5  Jikewife  oil 
of  vitriol  is  in  fpecifick  gravity  to  oil  of  lafafras  as  1510  is 
to  898  3  yet  the  Ratio  of  refraction  of  the  lighteft  is  moil  con- 
fiderable,  being  in  proportion,  as  10000  is  to  647  5  fal-afras,  fo 
is  the  fame  radius  to  7011  vitriol  3  thus  Mr.  Hauksbee  found, 
that  a  body  does  not  refraCl  in  proportion  to  its  fpecific  gravity, 
but  from  fome  quality  peculiar  to  itfeif 5  whether  it  be  from  its 
inflammability,  or  from  any  different  texture,  or  figure  of  its 
component  parts,  or  whatever  elfe  it  be,  he  leaves  others  to  deter¬ 
mine,  as  alfb  the  application  of  thefe  following  experiments. 
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J  Demonflration  of  the  Number  of  Acres  eontained  in  Eng¬ 
land,  and  the  UJ'e  that  may  be  made  of  it  5  by  Dr.  Grew, 
Phil.  Tranf.  N°  330.  p*  266. 

SEveral  perfons,  and  fome  of  great  abilities,  have  given  us,  as 
they  have  fuppofed,  the  exa£t  number  of  acres,  contained  in 
England,  or  South  Britain,  or  very  near  it :  Sir  William  Eetty 
reckons  about  28  millions,  others  29  millions,  and  others  again  a 
few  more $  but  the  Dr.  thinks  they  have  all  been  miftaken  in  un¬ 
der-reckoning,  and  the  realonof  their  miftake  leems  to  have  been 
their  reckoning  only  by  the  maps  $  that  is,  by  computed,  and  hot 
by  meafured  miles  •  by  which  laft  only  the  number  of  acres  can 
be  known :  The  Dr.  had  feen  an  account  of  the  number  of  acres  in 
each  county  5  but  whether  taken  from  the  Doomfday-book,  or 
from  any  other  regiftry,  he  affirms  cannot  be  true ,  for  tho  we 
have  loft  iorne  land,  yet  there  Js  a  great  deal  mo!C  now  gained, 
which  in  the  conqueror’s  time  lay  under  lea,  within  120  years, 
much  has  been  recovered  from  the  lea,  and  maintained  by  banks 
Vol.  V,  10  D  d  d  10 
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in  the  mar/hes  and  fens  of  EJJex,  Kent  and  the  ifle  of  Ely?  and 
in  fome  parts  of  Lincolnshire,  the  land  has  gained  of  the  lea,  four 
miles  in  a  direCt  line  from  land  to  lea :  Nor  is  the  account  the 
truer,  for  having  been  taken  from  any  other  record  3  for  if  the 
number  of  acres,  according  to  the  laid  account,  in  each  county, 
be  put  together,  they  do  not  exceed  39  millions  and  a  quarter  3 
which  number  rho5  it  come  much  nearer  the  truth  than  any  of  the 
former,  yet  is  a  great  deal  fhort  of  it  3  for  however,  according  to 
vulgar  computation  England  be  reckoned  but  305  miles  in  length, 
and  about  2  90  miles  in  breadth,  neverthelefs  it  appears  by  an  exa th 
wheel-meafure,  that  from  New-baven  in  the  fouth  _  of  England 
to  London  are  5 6  meafured  miles  3  and  from  thence  in  a  ftraitline 
continued  to  ‘Berwick  in  the  north,  339  of  the  fame  mealured 
miles  3  in  all  395,  the  true  length  of  England  3  and  again,  that 
from  the  louth  Fore-land  in  the  eaft,  to  the  Lands-end  in  Corn - 
walt  are  about  367  miles  of  the  lame  wheel-meafure,  the  true 
breadth  of  England :  rl  his  being  known,  it  is  ealy  without  any  la¬ 
borious,  and  codly  iurvey,  to  know  alio  how  many  Iquare  miles* 
and  conlequently,  how  many  acres  are  contained  in  England ,  and 
that  in  the  following  manner : 

If  a  line  be  drawn  on  a  chart  of  England ,  Plate  X.  Fig.  12. 
from  the  louth  Foreland  in  Kent  to  Berwick,  and  if  from  the 
two  extremities  of  this  line,  two  more  lines  be  drawn,  meeting  at 
the  Lands-end  in  Cornwal ,  they  will  form  the  triangle  AB  C  3 
which  triangle  ,  in  that  it  excludes  as  much  more  of  the  land,  as 
it  includes  of  the  lea,  as  may  anfwer  the  fmall  number  of  miles, 
obtained  by  the  curvity  of  the  roads,  may  therefore  be  allowed  to 
be  equal  to  the  area  of  England  3  next,  if  to  the  triangle  ABC 
another  flmilar  and  equal  triangle  BCD  be  added,  both  together 
form  the  rhomboid  A  B  D  E  3  which  being  divided  at  E  F,  forms 
the  rhomboids  A  CE  F  and  JB  DE  F,  equal  to  each  other  5  one 
of  which  is  therefore  equal* to  the  triangle  AB  C3  and  the  rect¬ 
angle  AGHF,  Handing. ujjpn  the  fame  bale,  and  between  the 
fame  parallel  lines,  with  the  rhomboid  ACEF,  by  the  35.  1.  of 
Euclid ,  is  equal  to  the  laid  ACEF,  equal  to  the  triangle  ABC, 
equal  to  the  area  of  England  :  Now,  the  length  between  Berwick, 
and  the  louth  Foreland  in  Kent',  being  about  five  miles  more  than 
between  Berwick  and  Nsw-haven ,  which  is  395  miles 3  therefore 
the  line  A  B  may  be  taken  for  400  miles,  and  l'o  the  line  A  F 
for  2 co  •  and  the  line  AG  being  Ids  by  about  leven  miles  than 
between  the  louth  Foreland  in  Kent ,  and  the  Lands-end  in  Corn- 
wal,  which  is  367  miles,  the  laid  line  AG,  may  be  taken  for 
360  miles  3  therefore  A  G,  -6o,  multiplied  by  A  F  200,  produces. 
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72000  fquare  miles  $  and  72000  multiplied  by  <£40,  the  number 
of  acres  contained  in  a  fquare  mile,  produces  46,080,000,  the 
number  of  acres  contained  in  England ;  whence  it  appears, 

1.  That  if  the  province  of  Holland  contain,  as  is  computed, 
but  1,000,000  of  acres,  then  England  is  more  than  46  times  as 
big  as  Holland,  by  a  fra&ion  of  80000  acres*  next,  if  in  the  pro¬ 
vince  of  Holland ,  containing  but  1,000,000  of  acres,  there  are 
2,00,4000  fouls,  or  2,000,000  and  as  they  are  computed  to  be5 
then  England ,  which  contains  46,000,000  of  acres,  to  be  propor- 
tionably  populous,  fhould  have  twice  46,000,000  of  people  and 
to  of  46,000,000,  that  is,  about  110,000,000:  But  to  allow  room 
enough  for  perlbns  of  all  degrees  under  our  ddritifh  monarchy,  if 
England  were  half  as  populous  as  Holland  with  only  5  5,000,000, 
it  were  a  good  proportion,  and  would  be  near  five  times  our  pre¬ 
fer^  number,  and  about  22  times  as  many  as  in  the  province  of 

Holland.  .  . .  .  .  , 

To  people  England ,  in  a  competent  time  with  this  number, 

there  are  lundry  ways  very  pra£licable  $  whereby  the  Dr.  has 
computed,  that  the  prelent  number  might  be  doubled  in  24  or  25 
years,  and  probably  quadrupled  in  about  36  years:  One  of  thefe 
ways,  tho*  not  the  fpeedieft,  would  be  the  introducing  of  ltran- 
gers  ;  yet  to  make  ule  of  this,  or  of  any  other  expedient,  to  multiply 
the  people,  before  we  had  provided  the  means  of  employing  them, 
would  be  prepolterous :  But  when  we  fhall  once  in  good  eatneft, 
mihd  our  true  intereft  in  employing  and  encouraging  every  where 
our  own  hands,  and  the  hands  of  other  nations  3  as  the  French  and 
Udutch  do,  in  all  forts  of  husbandry,  manufaftury  and  merchan¬ 
ts  1  when  our  nobility  and  gentry  themielves  mall,  as  in  iome 
other  countries,  be  examples  in  fome  or  other  of  there  particulars^ 
when  we  fhall  hereby  be  univerially  engaged  to  include,  and  im¬ 
prove  every  foot  of  our  land,  to  make  the  utmoft  ule  or  all  oui 
borne  growths,  both  above  and  under  ground,  and  of  all  our 
ports  (which  are  about  200  great  and  fmall)  more  than  in  all  t  e 
kingdoms  and  ftates  of  Europe  put  together ;  and  when  ooth  Scot¬ 
land  vnd  Ireland  fhall  afterwards  be  improved  in  like  manner  $ 
when  all  mens  heads  and  hands  fhall  be  thus  employed  about 
fome  one  honeft  and  profitable  bufinels,  as  it  will  naturally  pro¬ 
mote  peace  and  friendlhip  every  where  among  as,  .0 ^it  is  ea  y 
for  any  confidering  man  to  forelee,  how  highly  it  will  advance 
the  Britifi  monarchy  and  people,  both  at  home  and  abroad^ 
hi  beauty,  firength  and  glory. 
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Obfervations  on  Spots  in  the  Sun,  from  170 3  to  1711$  ^ 
>/r.  JDerbam,  with  Mr.  Crabtrie’i  Opinion  of  the  folar 
Spots .  Phil.  Tranf.  N°  330.  p.  270. 

FEW  of  the  appearances  in  the  following  table  efcaped 
Mr.  JJerham's  fight,  he  having  been  provided  with  compe¬ 
tently  good  inftruments  to  obferve  their  places  on  the  fun  $  viz. 
a  micrometer  (  after  Mr.  Gafcoigne' s  manner)  to  take  their  dif- 
tance  from  the  fan's  northern  or  fouthern  limb,  which  is  parallel 
with  the  pole  of  the  earth  3  and  a  half  fecond  movement;  to 
meafure  their  diftance  from  the  fun’s  eaftern,  or  weftern  limb. 

jl  "Table  of  the  Spots  and  Faculty  on  the  Sun,  vifible  at  Upmin 

fter,  fince  July  1703. 
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Xfl  tliis  table  tbe  Facula  are  marked  with  an  afterlfm  ;  and 
the  duration  of  every  appearance  of  the  fame  lpo%  or  Facula* 
or  the  time  they  difappeared,  are  marked  with  a  line  :  But  here 
Mr.  Derham  lele&s  iome  of  the  moll  remarkable  obiervations  j 
and  firft  as  to  the  figure  of  the  fpots ;  they  are  well  known  to 
change  frequently  ;  and  therefore  he  thought  it  needleis  to  give 
their  figures  every  time  he  obferved  •  but  it  is  fomewhat  remark¬ 
able,  that  the  fpots  generally  appear  longilh  near  the  extreme 
parts  of  the  dilk,  for  if  they  are  never  fo  round  near  the  middle 
of  the  dilk,  they  become  longer  and  longer  towards  the  extreme 
parts,  till  at  going  off  they  feem  to  be  nearly  a  ftrait  line,  and 
nearly  parallel  to  the  fun’s  limb  •  which  is  a  manifeft  argument, 
that  the  fun  is  a  globe,  and  that  thefe  fpots  are  on,  or  very  near 
its  furface  :  Another  thing  remarkable  is  the  mutability  of  the 
fhape  of  the  fpots  ;  Mr.  ‘Derham  more  than  once  plainly  per¬ 
ceived  them  to  change  at  the  very  time  he  had  been  looking  on 
them;  thus  November  19,  1703  he  faw  three  or  more  fpots  not 
far  off  the  middle  of  the  difk ;  and  whilft  he  was  viewing  them, 
they  feemed  to  vary ,  both  as  to  their  fhape  and  flrength  ;  iome- 
times  feeming  ftronger,  lbmetimes  fhorter,  iometimes  lpifs,  and 
iometimes  languid  ;  and  this  they  feemed  to  do,  not  only  thro' 
his  1 6  foot  telefcope,  (which  Mr.  Derham  thought  at  firft  might 
be  owing  to  the  different  difpofition  of  his  eye)  but  alio  when  he 
received  on  a  white  paper  in  a  darkened  room  the  fun’s  image 
thro’  a  fix  foot  teleicope ;  the  weather  hindered  Mr  .Derham 
from  leeing  thele  mutable  ipots  again,  till  November  2 2d  follow¬ 
ing  ;  and  then  they  were  become  only  like  a  thin  Imoke,  or  Ne¬ 
bula  $  lo  again  April  nth  1704,  there  were  divers  ipots  with 
Umbra  about  them  •;  theie  Umbra ,  or  Nebula  he  could  plainly 
perceive,  whilft  he  was  looking  on  them,  to  be  iometimes  very 
faint  and  thin,  and  at  other  times  much  darker  and  thicker;  he 
obferved  that  thele  Macula  and  Umbra  broke  out  luddenly  in  the 
fun  ;  for  on  April  the  9th  the  dilk  was  free ;  but  April  the  1  ith 
he  perceived  them  advanced  near  f  part  on  the  difk ;  and  conle- 
quently  they  broke  out  in  the  fun  within  48  hours  before  ;  on 
April  13,  the  fpots  were  become  Umbra  m  the  morning  ;  and 
at  four  in  the  afternoon,  there  were  no  remains  either  of  Macula 
or  Umbra :  From  this  fhort  continuance  of  thele  fpots  on  the 
fun,  it  is  more  than  probable,  they  were  in  a  perpetual  flux  and 
change ;  and  that  thole  mutations  Mr.  Derham  perceived  in 
them,  whilft  he  was  looking  on  them,  were  real,  and  not  ima¬ 
ginary  ;  it  may  Iikewiie  be  further  remarked  (which  Mr.  Der- 
fiam  frequently  obferved,  and  which  Scheiner  pblervcd  long  be-, 


memoirs?/^ 

fore)  that  thefe  fpots  and  Umbrae,  which  fuddenly  a  rile,  do  as 
fuddenly  decay,  and  are  foon  extinft  3  and  fuch  Ipots  he  farther 
©bferved,  feldom  turn  to  Faculae ,  as  they  commonly  do  when 
longer  on  the  fun  :  Again  May  5th,  1705,  he  could  perceive  two 
lpur«  or  branches,  running  from  a  lpot,  to  change,  and  be  lome- 
fimes  darker,  fometimes  thinner  5  fo  March  30,  170^  he  ob- 
lerved  fuch  another  variation 3  this  day,  or  but  a  little  before, 
ipots  with  Faculae  arofe  in  the  fun,  which  did  not  continue 
thereon  above  three  days ;  one  of  thefe  fpots  he  could  plainly 
perceive  to  be  fometimes  quite  extinft,  and  then  again  immedi¬ 
ately  to  appear  3  and  the  Faculae  alfo,  in  half  an  hour’s  time, 
plainly  altered  their  fhapes :  Ottober  29,  the  fame  year,  he 
could  plainly  perceive  both  the  Maculae  and  Faculae  to  change  3 
and  whilfthe  was  carefully  viewing  them,  he  law  a  fpot  arife  in 
one  of  the  brighteft  Faculae ,  and  again  almoft  difappear,  and 
then  again  appear  ftrong  and  fpifs  3  but  he  could  not  fee  them 
next  day,  the  weather  being  ftormy,  cloudy  and  wet  for  feveral 
days  after :  Another  thing  he  obferved  was,  that  the  Maculae 
do  generally,  if  not  always  become  Nebulae ,  or  Umbrae ,  before 
they  quite  vanifh  3  and  after  that,  they  very  frequently  turn  to 
Faculae ,  or  bright  golden  fpots,  more  illuftrious,  and  fulgid 
than  the  other  parts  of  the  fun’s  globe  3  if  the  fpots  are  of  a 
ihort  duration,  Faculae  feldom  enfue  3  or  if  they  do,  they  are 
commonly  the  remains  of  lome  fpots  that  had  been  on  the  fun, 
and  perhaps  vanifhed  on  the  fide  oppoftte  to  us  3  but  fpots  that 
continue  long,  if  they  vanifh  before  that  part  of  the  fun  re¬ 
solves  out  of  our  light,  do  very  often  become  Faculae  ;  of  which 
die  above  table  fhews  feveral  inftances,  particularly  July  3d,, 


1705. 

From  the  above  particulars,  and  their  congruity  to  what  we : 
perceive  in  our  own  globe,  Mr.  FJerham  gathers,  that  the  fpots: 
on  the  fun  are  caufed  by  the  eruption  of  fome  new  V ulcano  \ 
therein  3  which  at  firft  emitting  a  prodigious  quantity  of  Imoke  :j 
and  other  opaque  matter,  caufes  the  Ipots  5  and  as  that  fuliginous 
matter  decays  and  fpends  itfelf,  and  the  Vulcano  at  laft  becomes 
more  torrid  and  flaming,  lo  the  fpots  decay  and  turn  to  Umbrae 
and  at  length  to  Faculae  3  which  laft  Mr.  ‘Derham  takes  to  be 
no  other  than  the  more  flaming  and  brighter  parts  of  the  fun  3  he 
obferved  that  thefe  Faculae  never  continue  long  on  the  fun  3  and 
|the  reafon  he  takes  to  be  this  5  viz.  becauie  the  Vulcano ,  after 
its  fmoke  is  over,  does  not  emit  its  flames  for  any  time,  the  fiery  * 
i Pabulum  being  then  nearly  fpent,  When  once  it  begins  to  flame3 
after  which  the  torrid  Vulcano  foon  returns  to  the  natural  tempe¬ 
rature? 
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rature  of  the  fun,  at  leaft  fo  nearly,  as  to  efcape  our  fight,  at  lb 
vaft  a  diftance  as  the  fun  is  from  us :  Another  thing  that  may  be 
accounted  for,  and  which  indeed,  in  ibme  me  a  lure  confirms  what 
Mr.  2)erbam  has  already  advanced,  is  the  Nuclei,  or  darker 
part  of  the  fpots  ;  generally  obferved  in  mo  ft  of  them,  and  that 
towards  the  middle :  Now  it  is  very  ufual  in  culinary  fires  on 
this  our  globe,  when  they  emit  fmoke,  that  the  middle  is  the 
darkeft  part  ;  if  for  inftance,  we  were  from  aloft  in  the  air* 
to  fee  a  thick  fmoke  come  tumbling  out  of  a  chimney,  or  the 
mouth  of  a  Vulcctno  juft  kindled,  we  jfhould  find  the  middle 
part,  direflly  over  the  mouth  of  the  chimney,  or  Vulcano  to  be 
the  more  fpifs  and  dark,  and  towards  the  extreme  parts  clearer 
and  thinner  ;  and  fo  Mr.  Derbam  takes  it  to  be  in  the  eruptions 
of  the  fun  ;  that  the  Nucleus  is  juft  over  the  mouth  of  the  igni- 
vomous  cavern,  and  that  the  mifty  parts  of  the  fpot  are  the  thin¬ 
ner  parts  of  the  fmoke,  Iwimming  about  in  that  fluid,  or  atmof 
phere,  which  he  fuppofes  to  furround  the  fun,  as  well  as  our 
globe,  and  manifeftly  the  moon;  yea,  and  in  all  probability, 
every  planet  of  this  our  folar  lyftem. 

From  what  has  been  faid,  we  may  give  a  reafbn,  why  there 
are  fometimes  frequent  fpots  on  the  fun,  and  at  other  times  none 
for  many  years,  or  at  leaft  not  always  feen  ;  but  he  thinks,  there 
are  lometimes  great  intervals,  when  the  fun  is  entirely  free ;  as 
between  the  years  1660  and  1671,  1676  and  1684;  in  which 
time  fpots  could  hardly  elcape  the  fight  of  ib  many  curious  ob~ 
fervers  of  the  fun,  as  were  then  perpetually  viewing  him  with 
their  telefcopes  in  England ,  France ,  Germany ,  Italy ,  and  all 
the  world  over,  whatever  there  might  be  before,  from  Schsiner\ 
time;  the  realon  of  this  long  dilappearance  of  the  fpots,  Mr. 
TJerbam  takes  to  be  the  want  of  extraordinary  eruptions  in  that 
fiery  globe ;  when  the  fulphureous,  or  other  matter  of  thoie 
eruptions  is  fpent,  or  diffipated,  that  globe  continues  in  its  na¬ 
tural  ordinary  burning  ftate,  till  there  Happen  to  be  a  freih  col¬ 
lection  of  fmoaking,  difplofive,  and  extraordinary  matter,  and 
then  it  caufes  a  new  eruption  ;  and  thefe  eruptions  generally  hap¬ 
pen  between  the  fun’s  Tropics ,  or  in  his  Torrid  Zone ;  for  Mr, 
tDerbam  never  obferved  any  fpots  near  the  fun’s  Foies ;  and  the 
ipots  in  Scbeiners  figures  are  all  about  the  middle  zone  of  the 
difk ;  the  greateft  evagation  Mr.  Tderbam  ever  obferved,  was 
March  8th,  170I;  when  befides  the  dark  fpot  in  the  ufual 
zone,  he  oblerved  ibme  faint  fpots,  fearce  vifible,  much  nearer 
the  ibuth  pole,  than  ever  he  had  ieen  them  before;  but  this  was 
doubtleis,  in  ibme  meafure  owing  to  the  pofition  of  the  earth  in 
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rdpc6l  of  the  fun,  as  well  as  to  the  foutherly  place  of  the  fpots 
on  him  3  for  about  the  equinoxes  the  fpots  feem  to  march  pretty 
far  towards  the  poles  of  the  fun,  as  may  be  feen  by  Plate  XL 
Tig.  1,  2. 

Having  thus  obferved,  what  part  of  the  fun  the  fpots  common¬ 
ly  pofels,  Mr.  iDerham  in  the  next  place  takes  notice  of  their' 
ftages  and  path  over  the  fun:  That  the  fun  moves  round  his  own 
axis,  is  manifeft  from  the  motion  of  the  fpots  3  and  that  the 
ipots  feem  to  traverfe  the  fun,  fometimes  in  ftrait  lines,  lome- 
times  in  curve  lines,  this  way  and  that,  is  alfo  as  manifeft  and 
well  known,  and  reprefented  by  the  figures  3  which  fhew  the 
flag.es  of  the  fpots,  every  day  he  obferved  them,  and  the  lines 
they  defcribe  in  ieveral  months  of  the  year 3  the  daily  ff ages  in 
both  figures  are  exadl  5  or  if  they  feem  otherwife,  it  is  becaufe 
the  oblervations  were  made  at  different  times  of  the  day  3  as  one 
in  the  morning,  the  other  on  fome  following  day  in  the  evening, 
or  afternoon  3  but  the  declinations  of  the  fpots,  or  the jr  diftances 
from  the  fun’s  northern  or  fbuthern  limb  are  lefs  exgdt  in  the 
ad  Fig.  than  the  iff,  in  which  latter  they  are  very  hear  the 
truth  3  and  the  caufes  of  the  defedls  in  the  2d,  figure  are,  1.  The 
diminution  of  the  fun’s  vertical  diameter  by  the  refradfions  3  tho* 
Mr.  cDerJodm  was  fufficiently  aware  of  this,  yet  he  did  not 
think  it  had  been  fo  confiderable,  for  want  of  experimenting,  or 
well  confidering  the  matter  3  for  he  has  fometimes  found  the 
perpendicular,  or  vertical  diameter  of  the  fun  diminifhed  from 
32*  zzlt  on  the  meridian,  to  2 6'  3^  at  the  horizon  in  one  and 
the  fame  day.  2.  For  the  fame  realon  Mr.  X )erham  was  not 
aware  of  the  time  being  fo  long,  before  the  fun  goes  round,  as 
be  found  it  to  be.  3.  Another  error  was  meafuring  the  fun’s 
image  on  the  feene  of  white  paper,  with  the  lhade  of  the  mi¬ 
crometer,  and  not  by  looking  thro’  the  tube,  and  fo  clafping  the 
limb  of  the  difk  with  the  parallel  edges  of  the  micrometer  3  the 
former,  tho’  pradlifed  by  fome  eminent  aftronomers,  is  a  far  j- 
more  eafy  than  accurate  way. 

Mr.  XXerham  law  other  fpots  on  the  fun,  whofe  times  are  ex- 
prefled  in  the  following  table. 
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From  his  obfervation  of  thefe  fpots,  he  was  farther  confirmed 
in  his  above-mentioned  opinion;  particularly,  in  viewing  the 
fpots  of  Attgufl  ift,  i?o8,  reprefented  by  Fig.  3.  where  feme 
Were  large  and  dark,  others  left  and  thinner,  an  a  en- 
compaCfcd  with  Nebulf,  in  viewing  thefe,  he  observed  great 
alterations  at  the  very  time  he  was  looking  on  them  ,  lometimes 
the  Nuclei  were  very  dark  and  black,  and l  lometimes  lels  lo  ; 
and  the  fame  thing  he  alfo  obferved  in  .the  NebuU  incompaffing 
them  ;  one  of  the  leffer  fpots  b  in  Fig  5,  which  was  iuftici- 
ently  vifible  and  ltrong  the  day  before,  was  this  day,  at  one  time 
thick  and  ftrong,  and  anon  languid  and  lefs  vifible  ;  and  from 

the  two  fpots  a  and  d  he  could  plainly  fee  a  lmoke  inning  out 
toVand  /!  lometimes  vifible  for  five  or  fix  minutes,  and  then 
d  fappearing  for  *  of  an  hour,  or  more ;  and  then  again  lmoak- 
ing  out,  an!  again  difappeanng  as  before ;  all  which .particu¬ 
lars  he  l'aw  over  and  over  again,  tor  a  good  whne  tog  • 
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Mr.  Derham  could  not  lee  thde  fpots  till  Aitgufi  5,  follow¬ 
ing  5  and  then  he  found  the  fpot  h  Fig.  3.  quite  extind,  as 
he  expeded,  as  alfo  fome  of  the  other  fpots,  together  with  the 
Nebula  grown  lei’s  $  but  the  large  fpot  a  continued  dark  and 
ftrong,  only  lorrietimes  fainter,  and  then  again  ftronger$  and 
fometimes  like  a  half,  or  horned  moon-*  fometimes  roundifh,  or 
rather  of  an  oval  figure  ;  of  which  latter  fhape  they  commonly 
are,  when  near  the  fun’s  limb,  from  which  this  lpot  was  not  far 
off  at  this  time  :  Thefe  particulars  are  confirmations  of  what 
Mr.  Derham  affirmed  ^  viz.  that  the  fblar  fpots  are  no  other 
than  a  fmoke  arifing  from  the  body  of  the  fun,  of  which  opi¬ 
nion  he  had  aim  oft  been  ever  fince  he  firft  oblerved  them,  and 
of  the  fame  opinion  was  Mr.  Crab  trie ,  as  appears  from  his  let¬ 
ter  to  Mr.  Gafcoigne^  the  inventor  of  the  micrometer,  dated 
Auguft  7  th,  1 6  40. 

4  1  have  often  oblerved,  fays  he,  thefe  fpots  $  yet  from  all  my 

*  obfervations  I  cannot  find  one  argument  to  prove  them  other 
‘  than  fading  bodies  ♦  but  that  they  are  no  liars,  but  unconftant 

*  (in  regard  of  their  generation)  and  irregular  excrelcencies  a ifi- 

*  fing  outof,  or  proceeding  from  the  fun’s  body,  feveral  things. 

*  feem  to  me  to  make  it  more  than  probable  j  for  1.  As  to  their* 

*  form,  they  are  leldom  round,  but  of  irregular  lhapes,  and  I 
1  have  often  feen  one  fide,  or  end  of  the  lpot  more  thin  tham 

tfie  reft,  like  a  certain  mifty  darknefs,  gradually  thicker, , 
4  grofler  and  darker,  nearer  the  main  body  of  the  fpot  5  juft  as* 

*  the  Imoke  of  ibme  pitchy  fire,  which  is  in  one  part  very  grols,, 

*  and  in  another  more  rare  and  thin,  becoming  at  length  mere: 

4  for  j  or  like  a  cloud,  fog,  or  mill,  more  thick,  dark  and  grols 

5  in  the  middle  5  and  more  thin,  fluid,  penetrable,  and  trarftpa- 

*  rent  towards  the  fides  ^  which  I  fuppole,  is  not  compatible; 
4  with  any  of  the  liars.  2.  As  to  their  colour  5  the  lightnefo 
4  thereof  diftinguilhes  them  from  liars,  or  planets  5  they  being 
4  never  of  luch  ablolute  darknefs,  as  I  obferved  Venus  the  24th! 
4  of  November  laft  •  tho’  I  have  feen  fpots  fometimes  little  lei's 

*  than.  ife,  yet  always  of  a  far  paler,  and  whiter  colour,  ap- 

*  pearing,  at  leaft  in  fome  parts  like  fome  thin  diflipated  lub- 
4  Itance.  3.  As  to  the  manner  of  their  appearance  5  I  haver 
4  leen  feveral  ipots,  which  in  the  middle  of  the  fun  appear  of  a 

*  round  form,  but  coming  towards  the  limb  of  the  iun,  appear: 

*  long  5  which  is  a  demonftrative  argument,  that  they  are  no 

6  globes,  as  all  the  planets  and  ftars  are  •  for  globes  always  ap 

*  pear  of  one  form,  viz.  round  in  every  pofition  5  but  exhala- 

4  tions,  or  luch  like  fluid  iubflanccs,  extended  to  a  broad  flatt 
4  form,  like  our  clouds,  which  being  over  our  heads  and  ib  irn 
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‘  their  full  breadth,  appear  large  and  broad,  but  driven  with 

*  the  wind,  till  they  turn  one  edge  towards  us,  leem  to  be  of  an 

*  oblong  form  5  lo  theie  folar  clouds,  revolving  round  the  fun, 
4  may  in  the  middle  fhew  their  full  breadth  to  us,  and  about  both 
4  edges  of  the  lun,  turn  their  edges  towards  us  $  which  anlwers 
4  to  the  appearance.  4.  As  to  their  continuance  ;  lome  of  theie 
4  fpots,  ariling  at  the  eaft-fide  of  the  fun,  vanifh  before  they 
4  come  to  the  middle  thereof;  others  appear  Sr  ft  in  the  middle 
4  of  the  fun,  and  vanifh  before  they  come  to  the  weftern  limb ; 
4  and  for  the  moft  part  they  vanifh  before  they  have  performed 
4  their  entire  revolution  round  the  fun;  which  argues  them  to 
4  be  but  thin,  vanifhing,  fading  fubftances,  not  like  the  perma- 
4  nent  bodies  of  the  liars.’ 

4  But  to  take  off  theie  reafons,  you  anfwer,  that  you  conceive 
4  theie  fpots  to  be  ftars,  moving  regularly  in  their  own  orbs  ; 
4  which  are  many,  tho’  none  of  greater  extent  than  about  fo  of 
4  the  fun’s  femidiameter  from  its  circumference  5  and  that  the 
4  fwifter  movers  in  the  lower  orbs,  overtaking  the  flower  ones  in 
4  the  higher  orbs,  caule  an  appearance;  you  therefore  leem  to 
4  think,  that  they  being  luch  thin  bodies,  the  rays  of  the  fun 
4  pals  thro’  them,  and  lo  one  cannot  be  leen  alone,  till  more  be- 
4  mg  together,  heaped  one  behind  the  other,  they  intercept  the 
4  light  of  the  fun’s  rays,  and  fo  caule  an  appearance ;  this  lays 
4  Mr.  Crabtrie ,  I  conceive  is  your  meaning ;  or  elle  (as  you 
4  feem  to  infinuate  afterwards)  that  the  higher  refleds  the  fun’s 
4  rays  ftrongiy  enough  upon  the  lower  (when  they  come  within 
4  the  angle  of  reftedion)  to  render  the  intermediate  planet  in- 
4  difcernible.’ 

4  But  to  thefe  I  anfwer,  1.  If  it  be  by  their  coming  within 
4  the  angle  of  refradion,  that  the  light  of  the  lun  refleded  from 
4  the  outer  planet  upon  the  inner,  makes  it  indilcernible ;  then 
4  that  light  fo  refleded,  is  refleded  either  upon  all  places,  as 
4  the  light  of  the  moon  and  planets  is  ;  or  but  upon  one  place, 

4  as  is  the  reftedion  of  a  plane  looking  glals :  li  the  ftrft,  there 
4  never  would  be  many  ieen  (feldom  above  one  or  two)  becaule 
4  the  outermoft  would  continually  make  the  innermoft  jndiicerni- 
4  ble  ;  but  Gaffendus  affirms,  there  are  fometimes  40  feeo  at  once 
4  m  the  lun’s  body  1  If  the  lecond  there  would  always  belevera! 

4  leen.  becaule  the  refleded  lignt  would  poftels  but  a  final! 

4  ipace,  and  that  but  for  a  little  time,  till  the  lwifter  fpot  were 
4  paft  the  place  of  reftedion;  whereas,  for  leveral  days  there  are 
4  none  at  all  leen  m  the  lun’s  hemilphere  ;  and  in  both  theie 
4  caies,  the  ou^ennoft  planet  of  all  would  always  in  the  Ipace  ot 

E  e  e  j  ‘  17  days 


404  MEMOIRS  of  the 

e  27  days  be  feen  in  the  fame  place,  being  never  obfcured,  none 
4  of  the  inferior  ones  being  able  to  reflet  light  thereon:  Add  to 
4  this,  if  any  kind  of  reflection  fhould  make  them  appear 
4  bright  like  the  fun,  and  fo  not  diftinguifhable  from  the  light 

*  of  the  lun,  what  fhould  hinder,  but  we  fhould  fee  them,  as 
4  reprefented  Fig.  3,  alio  bright  bodies  by  the  fide  of  the 
4  lun,  when  they  are  palling  either  by  the  weft,  or  eaft  fide  of 
4  the  fun’s  body  ?  The  light  being  at  that  time  reflefled  upon 
4  them  by  the  inferior  planets,  as  well  as  at  other  times,  and 
4  that  alfo  upon  much  of  that  fide  of  them  we  fhould  behold  : 

*  But  if  you  wave  this  conceit,  as  inefficient,  and  fly  to  your 
4  former  3  viz.  that  the  fwifter  movers  in  the  lower  orbs,  over- 
4  taking  the  flower  in  the  higher  ones,  caule  an  appearance  3  to 
4  this  I  anfwer,  1.  What  you  fuppofe,  ieems  to  me,  neither  ne- 

*  ceflary  nor  probable  5  nor  do  I  conceive,  why  they  fhould  not 
4  be  feen,  being  alone,  as  well  as  conjoined,  feeing  all  other 
4  ftars  and  planets  are  lb.  2.  If  it  be,  becaufe  they  are  of  a 
4  thin  tranlparent  fubftance,  till  feveral  being  one  behind  ano- 
4  ther,  makes  them  to  fee m  gr offer  3  then  they  are  not  of  the 
4  nature  of  other  planets,  as  is  proved  in  Mercury  and  Venus % , 
4  who  of  themlelves  appear  dark  bodies,  when  they  come  be-* 
4  tween  us  and  the  fun  3  nay,  they  mull;  be  thinner,  than  our: 
4  clouds,  which  will  eaflly  be  feen  between  us  and  the  fun,  andi 
4  mde  it  from  us.  3*  If  it  be  becaufe  they  are  lo  final],  that; 
4  the  imperfeCHon  of  our  glafles  cannot  difeover  one  alone,  there" 
4  muft  be  doubtlefs,  feveral  millions  of  them,  which  how  they 
4  can  be  included  within  the  compafs  of  fo  of  the  fun’s  femi— 

*  diametei,  (ball  be  considered  anon :  I  have  feen  one  l'pot  of  an 
4  ordinary  darknefs  (yea,  darker  than  feveral  larger  ones)  yet 
4  not  above  5//  in  diameter 3  if  this  confift  of  two,  or  more  of 
4  themlelves  invisible,  how  many  were  in  thole  which  GaJfenduS 
4  law  of  1'  and  a  half  in  diameter?  4,  Thefhape  of  thele  large, 
4  lpots  (being  neceflarily  com  poled  of  ftars  of  fuch  dilferent: 
4  orbs  and  motions)  would  quickly  vary,  becaufe  of  the  diver- 
4  fity  of  their  motions  3  juft  as  we  fee  in  a  flock  of  imall  birds: 

4  But  5.  lou  lay  the  fartheft  of  thele  orbs  is  not  above  fo  of 
4  the  lurfs  femidiameter  from  its  circumference  3  but  there  would 
4  not  in  that  Imall  fpace  be  room  enough  for  fo  many  orbs  ol 
4  pianets,  as  have  been  feen  at  once;  which  1  prove  thus, 

*  1.  GaJJendus  affirms,  there  are  lometimes  lbme  fpots  of  about 
€  To  part  of  the  fun’s  lemidiameter,  which  is  the  whole  fpace 
4  allowed  by  you  for  all  3  and  I  myfelf  have  feen  of  the  f  5  oft 
4  the  lun  5  lemidiameter  3  and  yet  you  muft  own  that  thele  large 
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«  ones  could  only  be  conjun&ions  of  fome,  not  all,  i,  There 
4  are  leveral  times  leen  a  great  many  lpots  in  the  funs  fuperfkies, 
4  whole  diameters  added  together,  would  more  than  twice  fill 
4  the  lpace  \ou  fpeak  of  5  this  I  myfelf  have  leen :  GaJJerJus 
4  affirms,  that  Ibmetimes  there  are  40  leen  at  once 5  if  this  was 
4  by  conjunction  of  planets,  in  every  appearance,  there  were  at 

*  lealt  So  bodies  at  once  on  this  fide  the  lun  ;  and  perhaps  as  many 
4  on  the  other  fide,  belides  thole  unl'een  (by  your  reflection  or 
4  otherwife)  which  doubtlels,  mull  be  many  more  than  thole 
4  that  are  leen  •  for  it  is  a  molt  rare,  and  I  think  unheard  of 
4  thing  to  fee  but  three  (which  is  lefs  than  the  half)  of  our  pla- 

*  pets  in  vifible  conjunction  at  once  ;  lo  that  without  queftion, 
4  if  they  be  planets,  they  are  ftveral  hundreds,  which  mult 

have  lo  many  relpeclive  orbs,  and  which  certainly,  cannot  be 
4  in  lo  narrow  a  compafs,  as  the  fo  of  the  fun’s  lemidiameter  ; 
4  and  that  they  cannot  have  any  larger,  I  fippqle,  not  lo  large 
6  an  extent  from  the  fun’s  fuperfeies,  may  be  proved  by  their 
4  motion  thro’  the  vifible  hemifphere  of  the  lun’s  Ipherical  body, 
4  by  comparing  the  fwiftnefs  of  their  motion  towards  the  middle 
4  and  the  fldes  together.  6.  11  one  of  theie  luppoled  planets  be 
4  Iwifter  than  another,  as  they  mail  needs  be,  then  the  cqnjunc- 
6  tion  of  two  of  three  fwifter  ones  would  form  a  fpot  of  a 
4  quicker  motion,  than  the  conjunction  of  two  flower  ones  *  but 
4  the  motion  of  all  about  the  lun’s  center,  is  always  equal;  yea, 
4  and  the  lpots  retain  the  fame  polition  to  each  other,  (confider- 
4  ing  the  lun’s  Iphericity,  and  the  angle  of  their  appearance  to 
4  us)  juft  like  the  fixed  liars;  thus  Gajjendus  affirms,  that  all 
4  the  lpots  move  with  the  lame  uniform  velocity,  lb  that  when 
4  there  are  leveral  of  them,  no  one  moves  falter  than  the  other, 
4  but  they  retain  the  fame  equable  motion  with  relpeCl  to  each 
4  other  ;  on  the  lun’s  difk,  as  the  fixed  liars  do  in  the  firma- 
4  roentd 

4  As  to  that  other  annual  motion  of  the  fpots  you  fpeak  of, 
4  from  weft  to  eaft  upon  their  affis,  inclined  above  eight  degrees 
4  to  the  ecliptic  ;  1  luppose  it  is  not  any  real  motion  of  the  orbs 
4  of  thole  iolat  planets  or  lpots,  but  only  an  apparent  motion, 
4  cauled  (in  Kepler's  lyllem)  by  the  fun’s  revolving  round  its 
4  own  center  in  the  middle  of  all  the  orbs,  not  exaCllv  in  the 
4  way  of  the  temporary  ecliptic,  but  in  the  Via  regia  (as  Kepler 
4  calls  it)  inclined  a  certain  number  of  degrees  to  the  temporary 
\  ecliptic  ;  thereby  carrying  about  wirh  him  the  lame  way  his 
4  adventitious,  or  excrementitious  parts,  the  lpots,  and  that  by 
4  his  magnetkal  or  lympathetkal  rays  5  and  hence  may  be  dc- 

4  monilrated 


4o6  MEMOIRS  of  the 

4  monftrated  the  appearance  of  that  annual  motion  in  the  fun’s 

*  fpots  you  fpeak  of 5  Vide  Galt  Ileus's  Syft.  Cofm .  p.  339,  &  feq. 

*  So  Jikewife  m  Ptolemy  s  and  Tycho  s  fyllem,  the  lame  ap- 

*  pearance  may  be  demonftrated,  fuppofing  the  earth  fixed  in  the 
4  middle  of  the  univerfe,  and  the  fun  revolving  hpon  the  lame 
®  poles  of  that  Via  regicty  or  way  of  the  Ipots,  and  keeping  his 

*  axis  continually  parallel  towards  one  and  the  fame  part  of  the 

*  univerfe ;  this  may  be  certainly  demonftrated,  tho*  Galilceus 

*  there  affirms  the  contrary  :  Other  hypothefes  of  that  motion 
may  be  invented,  as  by  the  annual  converfion  of  the  poles  of 

*  the  W&  regia  about  the  poles  of  the  ecliptic  in  the  fun’s  body  5 
€  but  f  take  none  to  be  fo  compendious,  as  the  one  of  the 

*  former  3  for  my  part  I  incline  to  the  firft.’ 

4  Fromundus  mentions  one  Jo .  Tarde  Gallup  who  takes  them 

*  f®  Secondary  planets,  and  who  has  writ  a  book  on  that  fub- 

jefl:,  and  calls  them  jdllrA  Idorbonia  3  but  1  could  never  vet 

*  fee  it.’  3 

\\  hat  you  fay  is  true,  to  wit  that  I  found  Venus' s  diameter 

*  much  iefs  than  any  theory  extant  made  it  3  Kepler  came 
neareftj  yet  he  makes  her  diameter  fire  times  too  much  3  Fy- 

*  chOy  Lansbergy  and  the  ancients  about  ten  times  large/  than 
it  was  3  io  likewife  they  differ  as  far  from  the  truth,  with  re¬ 
gard  to  the  time  of  the  conjunction  3  according  to  Lansberg 
tsAe  conjunction  ihould  have  been  16  h.  3  1'  before  we  oblerved 
it  3  according  to  Tycho  and  Longomontanus  1  d.  18  h.  25';  ac- 

*  c°rc*iog  to  Kepler y .  who  is  ftill  neareft  the  truth,  9  h.  4 V  be- 
f()re  :  The  clouds  intercepting  deprived  me  of  part  of  the  ob- 

\  ^rvation,  ^ut  Mr.  Horroxy  being  near  Preftony  obferved  it 
clearly  from  the  time  of  its  coming  into  the  fun,  till  lun-fet 3 
and  our  oblervations  agreed  very  exaCtly  both  in  the  time  and 
c  diameter.’ 

Sn  eclipfes,  efpecially  thofe  of  the  moon,  lansberg  comes  1 
f  0  cn  nearer  the  trutn  than  Kepler ,  yet  it  is  by  packing  errors  ! 
t  3  his  diameters  of  the  fan  and  moon  being  falie,  and 

Is  ^ariation 1  of  the  fhadow  being  quite  repugnant  to  geome¬ 
trical  demonfiration  3  Mr.  Horrox  did  for  a  long  time  endea¬ 
vour  to  correCf,  and  amend  his  circular  hypothefes,  changing 
an  turning  them  every  way  till  we  found,  by  comparing  ob¬ 
servations  in  feverai  places  of  the  orbs,  that  his  hypothefes 

*  would  never  agree  wirh  the  heavens  for  all  times,  as  he  confi- 
«  ent  y  boaits 3  no  nor  icarce  for  any  one  whole  year  together, 

*  it  you  aiter  the  equable  motion,  Profthaphtfrefes ,  and  excen- 

*  *«city  which  way  iqever  you  will* 

h  .  1  « 
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*  Kepler's  elliptic  orbit  is  undoubtedly  the  path  which  the 
‘  planets  defenbe  in  their  motions  5  and  if  you  have  read  his 
4  Comment .  de  motu  Mart  is,  and  his  Epit*  Aflrmom .  Copern* 

1  I  doubt  not  but  you  will  fay  his  theory  is  the  moll  rational* 

4  demonftrative,  harmonious,  fimple  and  natural  that  has  been 
4  yet  invented,  or  I  luppofe  can  be  $  all  thofe  fuperfiuous  fic- 
4  tions  being  rejefled  by  him,  which  others  are  forced  foabfurdlyr 
4  to  introduce  5  and  tho’  in  fome  refpe&s  his  tables  be  deficient, 

4  yet  being  once  corre&ed  by  due  obfervations,  they  hold  true 
•  in  the  reft,  which  Lansberg  and  all  others  want. 

«  Your  conceit  of  turning  the  circle  into  100,000,000  parts 
c  were  an  excellent  one,  if  it  had  been  fet  on  foot,  when  aftro- 
4  nomy  was  firft  invented  3  Mr.  Horrox  and  I  have  often  con- 
4  ferred  about  it :  But  in  reipeft  that  all  aftronomy  is  already  in 
4  a  quite  different  form,  and  the  tedioufnefs  of  reducing  the 
4  tables  of  fines,  tangents,  and  all  other  things  we  fhould  have 
4  occafion  tornfe,  into  that  form  3  as  alfo  fome  inconveniencies 
4  which  we  forefaw  would  follow  in  compofing  the  tables  of 
4  celeftial  morions,  together  with  the  greatnefs  of  the  innova- 
4  tion,  deterred  us  from  it  3  only  we  intend  to  ufe  the  centefms 
4  or  millefms  of  degrees,  becaufe  of  the  eafe  in  calculation  z 
4  I  have  turned  the  Rudolpbine  tables  into  degrees,  and  mil- 
4  lefms,  and  altered  them  into  a  far  more  conciie,  ready,  and 
4  eafy  form,  than  they  are  done  by  Kepler. 

Fig.  1.  reprefents  the  ftages  and  lines  deferibed  by  the 
fpots  on  the  fun  in  January  170I,  and  in  May,  June  and  Octo¬ 
ber  1705.  . 

Fig.  2.  reprefents  the  ftages  and  lines  deferibed  by  the 

fpots^on  the  fun  in  September  and  November  170 6,  and  in 
February  and  March  1705-7,  and  in  September  and  November 

^ Fig.  3*  reprefents  the  appearance  of  the  fpots  in  the  fun 

from  1 707  to  17 1 1. 

Fig.  4.  reprefents  a  rough  draught,  inferted  by  Mr.  Gaf- 
coigne  in  the  margin  of  Mr.  Crabtrie' s  letter,  in  order  to  explain 
his  hypOthefis,  and  what  Mr.  Crabtrieil ays  againft  it. 

Antiquities  found  at  Corbridge  in  Northumberland 3  by  Dr, 
Todd.  Phil.  Tranf.  330.  p. .291. 

TH  E  pretended  entire  fheleton  of  a  prodigious  moofter  of 
human  form,  about  22  foot  long,  was  difeovered  on  the 

north  banks  of  the  river  Tyne  at  Cokhefier  in  Northumberland , 

former- 
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formerly  a  Roman  colony,  but  now  a  field  of  corn,  noanticfufty 
remaining,  but  fome  walls  and  rubbijh,  which  fhew  it  to  have- 
been  a  very  large  fortreis;  the  Hones  which  have  beendug  up  there 
with  figures  and  infcriptions  upon  them, have  all  been  removed 
toGorbridze, ,  which  hasrifenout  of  its  rujtns,  at  a  mile  to  the  eaft 
of  it ;  there  Dr.  ''Todd  faw  altars  with  the  following  infcriptions, 

viz.  one  IMP.  MAVRELIO - another  LEG.  IL 

A  V  G.  COIL  IIII.  But  the  moft  remarkable,  is  that  which 
Hands  in  a  corner  of  the  church  yard,  and  dedicated  to  Hercules 
in  old  capital  G reeh  characters,  Plate  XI.  Pig*  5*  **  iferculb 
Tyrio  divina  dona  archi  facerdotalia>  ml  per  fummum  facer  do- 
tem  offerenda  :  The  altar  feems  to  have  been  ereded  by  iome  of 
the  Matte  ‘Phoenician  auxiliaries,  who  might  be  in  garrifon 
here,  near  the  frontiers,  under  Urbicus  Lollius ,  in  the  time  of 
31.  Aur.  Antoninus  about  A.  D.  140:  The  altar  is  very  large, 
hollow  at  the  top  as  ufual,  for  incenie  \  on  the  lides  are  engra¬ 
ven  a  bull’s  head,  with  garlands  and  facrificing  implements. 

The  teeth  and  bones,  which  were  difeovered  by  the  river 
Vi7.:  c’s  breaking  in  on  the  bank,  were  found  near  the  foundations 
of  the  old  fort,  and  neither  higher  up,  nor  lower  down  than  its 
mins  feemed  to  reach  :  The  Dr.  examined  the  perfon  who  made 
the  firft  difeovery,  and  was  as  exatS  as  poffible  in  the  remarks, 
he  himfelf  made  on  the  fpot:  Upon  the  whole  it  appeared  to 
him  that  there  never  wasan  entire  fkeleton  found  in  that  place  j 
the  teeth  and  bones  lay  in  the  bank  in  Strata ,  fometimes  at  one, 
fometimes  at  2  vards  depth,  for  upwards  of  200  yards  in  length  ; 
in  fomeplaces  there  appeared  to  have  beenafort  of  pavement  or 
foundation  of  ftone,  which  ran  along  with  the  bones  in  layers, 
fometimes  above  them,  and  fometimes  below  them  ;  the  bones 
were  of  different  fizes ;  the  teeth  which  were  molt  perfect  and 
entire,  were  very  large,  force  three  or  four  inches  in  compafs  ; 
feveral  ribs,  fhank  bones,  Sft.not  exceeding  the  ordinary  oimen- 
flons  of  thofeof  Iheep  and  oxen  were  found:  Hecould  meet  with 
no  remains  of  horns,  thofe  being  more  eafily  corrupted  than  the 
tones,  which  are  of  a  harder  fubftance  ;  the  teeth  looked  as  it 
they  were  human  ;  but  this  he  could  not  aver;  and  they  iome-. 
times  lay  at  io  great  a  diftance  from  the  ribs  and  Shank  bones, 
that  fhonld  any  one  compute  the  length  of  the  monfter  from 
one  to  the  other,  it  might  he  calculated  to  200  or  900 
yards,  as  to  2a  foot:  The  teeth  and  hones  were  in  iuch 
quantities,  that  a  bufhel  of  them  might  be  gathered  in  a  few 
hours. 


From 


Royal  Socie ty. 


409 


From  this  account  the  Do&or  infers,  that  this  altar,  dedi¬ 
cated  to  the  Syrian  Hercules ,  was  very  famous,  and  much 
frequented  •  that  oxen,  and  filch  like  animals,  as  Rifons  and 
: Ronafi, ',  (with  which  the  country  hereabouts  formerly  abound¬ 
ed,  the  entire  head  and  horns  of  one  being  dug  up  in  a  marfhy 
ground,  exaftly  refembling  thole  animals,  as  deferibed  by 
Gefner  and  others)  were  Sacrificed  thereon  5  and  that  their 
bones,  being  all  thrown  together,  and,  according  to  the  fuper- 
flition  of  thofe  times,  laid  under  the  foundation,  and  pave¬ 
ment  of  the  fort,  are  the  very  fame  bones,  teeth,  Iculls, 
ribs,  &c.  which,  by  the  river’s  wafhing  away,  the  bank,  were 
difcover’d  $  and  the  Dr.  thinks  it  not  impoffible,  that  (  as  Rr- 
kelens  in  Gilderland,  was  Berculis  Capra ,  and  Her  land  in 
Cornwall  was  Herculis  Promontorium )  fo  upon  the  recefs  of 
the  Romans ,  thele  <S^$c0tf5who  fucceeded  them  might  call  this 
noted  ftation  Herculceafier ,  and  by  corruption,  Colceafter ,  or 
Cokhefter ,  its  modern  name  5  and  what  may  fomewbat  confirm 
the  conje&ure,  the  adjacent  town  of  Corbridge ,  which,  as  was 
faid,  role  out*  of  its  ruins,  is  call  d  in  the  charter  of  Heni  y  I. 
(  whereby  that  king  gave  it  to  the  fecuiar  canons  of  Carlijle , 
before  the  e region  either  of  the  priory  or  bifhoprick  )  Col- 
brute,  and  Colburgh ,  and  the  fame  as  Cokceafler ,  the  bridge, 
from  which  it  may  feem  to  take  its  denomination,  being  of  a 
much  later  eredion  :  That  oxen  were  wont  to  be  facnficed  to 
Hercules ,  their  needs  no  more  evidence  than  the  altar  ltfelf, 
whereon  an  ox’s  head,  with  facrificmg  implements,  are  deli¬ 
neated  :  As  to  the  teeth,  and  bones,  if  it  does  not  appear, 
that  they  agree  perfeaiy  with  the  teeth  and  bones  of  oxen, 
it  will  not  therefore  follow  that  they  muft  be  human,  and  that 
they  were  men  of  prodigious  ftature,  to  whom  they  belonged; 
feeing  there  were  in  thofe  parts  other  animals  of  a  very  large 
fize,  to  whom  they  might  belong,  and  of  whofe  teetn  and 
bones  there  are  now  very  few  fpecimens  to  compare  them 

with. 

An  Account  of  the  Moffes  in  Scotland,  by  the  Earl  of  Cro- 
martie.  Phil.  Tranf.  IN  330.  p-  29^ 

THERE  are  feveral  grounds  in  Scotland ,  called  modes, 

from  which  they  dig  turf  and  peats;  the  furface  .s  co- 

j  •  u  Vtf-arhv  or  as  they  term  it,  heathery  feurf,  un- 
E  wHS  ,h",e  5’.  bk  k  rnoift,  (pong,  e„,b,  in  lorn. 

and  in  others  d«P«,  f»» 
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feven  or  eight  foot  deep,  and  in  fome  few  places,  twice  or 
thrice  that  depth  5  they  cut  the  heathy  fcurf  with  a  flat  kind 
of  fpade,  which  they  force  horizontally  between  the  lcurf  and 
the  aforefaid  fpongy  earth,  and  turn  up  the  fcurf  in  flat  thin 
flakes,  which  they  call  turf  5  this  turf,  over-run  with  the  fmall 
roots  of  heath,  or  heather,  and  dried,  makes  a  healthful 
brisk  Are  5  but  with  a  deal  of  allies,  of  a  whitifh,  dufkifh,  or 
redd i hi  colour,  always  the  whiter,  as  it  contains  more  of  the 
woody  roots  5  the  black,  fpongy  earth,  which  lies  under  the 
turf,  they  cut  out  in  oblong  fquares,  with  iron  fpades  made  of 
that  /hape,  about  eight  or  nine  inches  long,  and  about  four  or 
five  inches  broad  ;  and  as  they  are  cut  up,  the  weaker  men, 
women,  and  children  carry  them  in  fmall  wheelbarrows,  and 
ipread  them  on  fome  dry  fpot  of  ground,  in  order  to  dry  by 
the  fun  and  wind  *  fome  of  them  become  harder  and  lome 
fofrcr,  according  to  the  nature  of  the  mold,  or  earth  5  the 
more  folid  they  are,  the  better  fire  they  make,  and  fuch  as 
are  more  fpongy,  are  lels  efteem’d  $  and  when  they  have  cut 
off  one  furface  of  four  or  five  inches  deep,  they  proceed 
downwards  to  another,  till  at  length  they  come  to  the  hard 
channel,  or  bottom,  unlefs  they  be  flopped  by  water,  which 
they  alfo  commonly  drain  off  by  making  a  trench  to  fome 
defcent,  if  poflible,  and  if  not,  there  the  water  flagnates;; 
and  fuch  wafte  pits,  where  the  water  hinders  to  cut  the  fpongy 
earth  to  the  bottom,  will,  in  a  good  number  of  years,  fill  up 
again,  with  a  new  fpongy  earth,  which  in  procefs  of  time  will 
become  of  the  confluence  of  peat-mofs  as  at  firfl,  and  a  fcurfy 
heathy  turf  will  at  laft  grow  on  the  top  thereof ;  His  lord- 
fhip  obferved,  that  peat-pits  dug  in  his  own  memory,  were 
again  grown  up  with  new  peats,  and  that  fometimes  more  than , 
once  in  the  fame  pits,  fome  moffes  growing  in  a  fhorter  time 
than  others  ;  he  alfo  obferved,  when  they  dig  the  peats  to  , 
the  channel,  and  in  places  where  the  water  runs  off,  that  there  t 
the  moffes  did  not  grow,  nor  were  renewed  again  5  but  Sir 
Robert  Adaire  informed  his  lordfhip,  that  without  cutting  the 
moffes,  in  the  manner  of  pits,  only  cutting  them  in  quire  to 
the  channel,  and  laying  the  heathy  turf,  cut  off  the  top  of  the 
mofs,  on  the  channel,  lo  as  to  cover  it  over,  in  procefs  of  time 
a  mofs  would  grow  there  again,  but  not  fo  faft  as  in  the  pits  : 
His  lord  fhip  always  obferved,  that  thefe  moffes  fland  in  plains, 
tho’  the  heathy  or  heathery  turf  overfpread,  for  the  moft 
part,  the  face  and  declivities  of  the  mountains  ;  and  that 

there  are  defcents  to  and  from  them,  both  for  conveying  and 

carrv- 

i  1/ 


Royal  Society.  411 

carrying  off  the  water,  which  he  takes  to  be  the  parent  of 
peat. 

In  feveral  of  thefe  mofies,  there  are  found  quantities  of 
fir  and  oak,  and  he  never  obferved,  nor  heard  of  any  other 
kinds  in  them  $  they  are  commonly  found  in  large  trees,  but 
the  fmaller  branches  are  feldom  found  unconfumed $  he  had 
ifeen  feveral  very  large  trees  of  both  kinds  ;  generally  the  Oak 
is  always  black,  the  fir  fometimes  whiter,  and  fometimes 
redder,  as  it  is  obferved  in  all  firs,  but  neither  fir  nor  oak  , 
are  found  with  any  bark  }  the  fir  is  generally  as  frefh  and 
tough,  and  as  fit  for  ufe,  as  any  other  old  timber  }  only  it  has 
imbibed  fo  much  water,  that  it  takes  a  long  time  to  dry  and 
to  be  fit  for  ufe,  efpecially  the  oak  }  infomuch,  that  when  it  is 
put  into  any  fmall  work,  it  readily  warps,  and  changes  its 
figure  $  no  oaks,  Handing  in  the  woods,  are  ever  found  to 
have  that  blacknefs,  fo  that  it  is  probable,  that  colour  is 
owing  to  the  water  :  There  are  feveral  places,  where  woods 
do  not  now  grow,  and  yet  the  moffes  in  thefe  places  are  well 
Hored  with  this  kind  of  fubterraneous  timber,  both  oak  and 
fir,  but  efpecially  the  latter }  fuch  are  the  Orkneys  and  the 
Zewes,  Cathnefs ,  Zarbatnefs ,  and  the  coaft  of  ‘Buchan  y  from 
which  it  fhould  appear  that  there  have  been  Handing  woods 
of  old  in  thefe  places,  or  how  elfe  could  they  come  into  thefe 
mofTes :  And  this  feems  to  bd  confirmed  by  the  following 
account, 

In  1651  his  Lordfhip  being  in  the  panfh  of  Lochbrun  in 
Hofs-faire,  and  going  from  a  place  called  Achadifcald  to  Gon- 
nazd,  palled  by  a  very  high  hill,  which  rofe  in  a  gradual  ac¬ 
clivity  from  the  fea  for  upwards  of  a  mile,  only  that  there  was 
an  intermediate  plain,  about  half  a  mile  in  circumference }  this 
fmall  plain  was  then  covered  with  a  firm  Handing  wood,  which 
was  fo  very  old,  that  the  trees  had  not  only  no  green  leaves, 
but  were  quite  flripped  of  their  bark  ;  and  this  he  was  told, 
was  the  general  manner  in  which  fir-woods  terminated}  and 
that  in  20  or  50  years  after,  the  trees  would  commonly  caH 
themielves  up  from  the  roots,  and  lie  in  heaps  till  they  were 
cut  down,  and  carried  away }  they  likewiie  fhewed  him,  that 
the  outfide  of  thefe  Handing  white  trees,  and  for  an  inch  deep 
was  dead  white  timber,  but  all  within  that,  good  lolid  umber, 
even  to  the  very  pith,  and  as  full  oi  rofin  as  it  could  Hand  in 
the  wood :  About  1 5  years  after,  coming  the  fame  way,  he 

did  not  obferve  fo  much  as  a  tree,  or  the  appearance  of  the 
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root  of  any  5  but  inftead  thereof,  the  whole  ground,  whers 
the  wood  had  flood,  was  all  over  a  green  plain,  covered  with  5 
green  mofs  5  and  afking  the  country  people,  what  became  0 
the  wood,  and  who  carried  it  away  5  they  told  him  that  no 
body  was  at  the  pains  to  carry  it  away?  but  that  the  trees  beinn 
all  over-turned  from  the  roots  by  winds,  lay  fo  thick  and  fwarv- 
ing  over  each  other,  that  the  green  mols  (called  in  Scotian 
fog)  had  overgrown  the  whole;  which  they  faid,  wasoccafionet. 
by  the  nioifture  from  the  high  hill  above  it,  ftagnating  on  thai 
plain  5  and  none  could  adventure  to  pafs  over  it,  becaufe  the; 
feurf  of  the  fog  would  not  fupport  them,  and  his  Lordlhip  at 
tempting  it,  fell  in  to  his  arm-pits:  Before  the  year  1699,  tha-;: 
whole  ipot  of  ground  was  turned  into  a  common  mofs,  where 
the  country  people  dug  turf  and  peats  5  the  peats  were  not  o  I 
the  bell:  fort,  being  foft  and  fpongy,  but  afterwards  they  inn 
proved  and  became  better:  This  matter  of  fa£l  Ihews  both  th<u 
generation  of  moffes,  and  whence  it  is,  thatfeveral  arefurnifhY 
with  luch  timber:  Thefe  highland  woods  are  commonly  floret 
with  other  kinds  of  timber,  as  birch,  elder,  afh,  befides  fhrub  • 
and  thorns 5  yet  none  of  all  thefe  are  found  in  the  moffes:  II 
may  be  queried,  why  firs  and  oaks  do  not  now  grow  in  feverai! 
countries,  where  they  are  found  fo  plentifully  in  moffes  :  In  ; 
mofs  near  the  town  of  Elgin  in  Murray ,  tho’  there  be  no  rive: 
or  water  that  runs  into  the  mofs,  yet  at  three  or  four  footdeep); 
there  is  a  fort  of  fmall  fhell-fifh,  refembling  oyflers,  found  it 
great  quantities  in  the  very  body  of  the  peats,  and  the  fifh  alive 
within  them  ;  tho’  no  fuch  fifh  be  in  any  water  near  that  mofss, 
nor  in  any  adjacent  river,  nor  in  the  ftagnating  pits  in  tha;f 
mofs,  but  only  in  the  very  fubftance  of  the  turf. 

Of  the  Bogs  in  Ireland;  ~hy  j Dr.  Hans  Sloan.  Phil.  Tranf 

hi®  330.  p.  302. 

WHAT  the  Earl  of  Cromartie  obferves  of  the  moffes 
or  bogs  in  Scotland ,  Dr.  Sloan  confirms  by  what  he 
found  in  the  north  of  Ireland  •  where  he  had  been  an  eye-wit- 
refs,  that  when  the  turf-diggers  have  reached  the  bottom  oj 
firm  ground,  after  having  dug  out  all  the  earth  proper  to  make 
peat,^and  are  come  to  the  clay  or  other  foil,  on  draining  oft  the 
water,  there  appeared  roots  of  fir-trees,  with  their  flumps 
Handing  a  foot  or  two  ftrait  upright,  and  their  branches  fpread 
out  horizontally  on  every  fide  on  that  firm  furface,  as  if  that 

had  formerly  been  the  outer  face  of  the  ground,  and  place  of 
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their  growth ;  and  he  obferved  thefe  roots  fometimes  fo  near  each 
other,  as  that  their  branches  were  matted,  as  it  were,  grew  over, 
and  gave  place  to  each  other,  as  we  daily  fee  in  the  roots  of 
trees,  where  they  grow  too  clofe:  The  Dr.  once  law  the  body  of 
a  fir- tree  dug  up,  fo  large  as  to  be  judged  fit  for  the  main  poll  of 
a  wind-mill,  which  was  dilcovered,  as  feveral  of  them  (which 
are  not  found  in  digging  turf)  are,  by  the  grais,  which  grew  over 
it,  being  in  a  very  dry  iummer  of  a  yellowifh  colour. 

Mr.  2)e  la  Pryme  lent  t?he  Dr.  lome  of  the  cones  found  with 
this  timber  in  the  large  fens  of  Lincolnshire,  and  which  differed 
in  nothing  from  thole  of  the  Scotijh  fir.  Cafar ,  indeed,  in  his 
Commentaries,  fays  that  the  forts  of  timber  in  this  lfland,  are  the 
fame  as  in  France ,  prater  fagurn  ££?  ahietem ,  i .  e .  excepting 
beech  and  fir :  But  the  Earl  of  Cromartie  s  account,  as  to  firs, 
and  the  beeches  in  the  Chiltern  countries  nea.r  London,  do  fuffici- 
ently  dilprovc  this :  As  to  the  ules  of  this  iubterrancous  timber, 
befides  thole  of  other  wood,  it  is  Iplit  into  pieces,  and  being 
lighted,  fuppiies  the  uleof  candles  5  it  is  allb  made  into  ropes, 
as  may  be  leen  in  the  Mnfteum  of  the  Royal  Society ,  by  a  long 
piece  of  fuch  rope  bought  in  JLewry~marhet  in  Ireland,  the  long 
ioaking  in  water  having  rendered  the  wood  of  thole  trees  fit  to 
be  ma<ie  into  ropes  j  this  feems  to  prove,  that  as  the  Ioaking  of 
hemp,  flax,  aloe-leaves,  in  water,  dilfolves  the  pulpy  part, 
and  leaves  the  fibrous  part  fit  for  being  made  into  threads,  and 
ropes,  fo  the  long  foaking  of  trees  may  in  length  of  tunc 
make  the  fame,  or  an  analogous  change  in  thole  or  wood  and 
timber.  The  Dr.  had  feen  what  he  took  to  be  nieces  or  woou, 
not  only  in  clay-pits,  but  even  in  quarries  or  ftone-pits,  in  the 
blocks  offtoneraifed  out  of  their  Strata,  or  layers  j  and  he  had 
been  a  flu  red  by  Mr.  Sellers,  that  he  law  large  pieces  of  wood  m 
the  ftone-pits  in  Gloucefierjbire  $  and  that  in  Lancajbire  there 
isamols,  or  turf- bog,  wher^  the  black  fpongy  mold,  made  ule 
of  for  peats,  fmells  very  ftrbng  of  Bitumen  or  Petroleum,  of  the 
oil  of  which  it  yields  a  very  confiderable  quantity  by  diltilla- 
tion-  and  Sir  Edward  Marines  informed  the  Dr  that  near  the 
Lord  RleJJinkton' s  houfK  in  SleJJington  in  Ireland,  t  ere  ap¬ 
peared  a  light,  where  the  horfes  trampled  with  their  feet  on  a 
certain  foot  of  foft  ground  ;  and  having  procured  W of  this 
mold  itexa&ly  agreed  in  its  dark  colour,  hghtnels,  yc.  with 
peat  earth  •  and  upon  viewing  it  with  a  microlcope,  he  found  the 
Fight  proceeded  from  ieveral  fmall,  half  tranlparenr,  whitilh, 

live  worruSi  which  lay  therein. 
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The  blacknefs  of  the  oak,  is  owing,  the  Dr.  fuppofes,  to  th£ 
vitriolic  juices  of  the  earth  loaked  into  it,  and  which  being  as¬ 
tringent  turn  it  black :  Ink  is  made  of  galls,  an  attringent  excrel- 
cence  of  a  fort  of  oak  in  Turkey,  made  by  an  infefl  there,  and 
of  green  vitriol,  made  of  the  ‘Pyrites  diflolved  by  rain-water, 
and  "of  iron :  Earth  of  all  forts,  and  even  human  calculi  and  the 
afhes  of  vegetables,  have  particles  of  iron  in  them,  in  greater  or 
letter  quantities  5  the  Pyrites  is  alfo  very  common:  The  parti¬ 
cles  of  iron  coming  to  be  diflolved  by  this  Pyrites ,  fubacid,  or 
other  falts  diflolved  by  water,  or  perhaps,  by  water  itleif,  and 
conveyed  into  thefe  bogs,  fallen  there  to  the  tree,  foak  into  it, 
and  turn  it  black:  Thefe  particles  in  lome  river-water,  fattening 
to  the  oak  timber,  floated  therein,  give  the  lame  a  darkifh 
colour,  as  obferved  by  Mr.  Pepys  in  his  Naval  Memoirs  of  Eng- 
landy  p.  71.  where  we  are  told  by  the  moll  famous  fhip-  builders 
of  England ,  4  That  the  bell  foreign  plank  for  the  Royal  Navy, 
*  was  brought  either  from  Pdantzicky  Quinborow,  that  is,  Ko- 
1  ningsbergy  or  Riga,  of  the  growth  of  Poland  and  Pruj/iay  ot 
«  from  Hamburg  3  namely,  that  lort  of  it,  which  is  (hipped  from 
6  thence  of  the  growth  of  Bohemiay  diftinguilhed  by  its  colour, 
4  as  being  much  more  black  than  the  other,  and  rendered  fo,  as 
c  is  laid,  by  its  long  fobbing  in  the  water,  during  its  paflage 
4  thither/ 

In  the  turf  bogs  of  Ireland  14  foot  deep,  there  are  found  not 
only  the  moule-deer’s  horns,  mentioned  in  a  former  P’ranfatPion, 
but  likewife  their  whole  Ikeletons,  wherein  the  bones  bear  the 
lame  proportion  to  the  like  bones  of  other  deer,  as  the  horns 
bear  to  their  horns:  There  are  likewife  found  therein,  gold- 
chains,  pieces  of  money,  and  roots  of  heath,  feveral  Mufti,  or 
mofles,  and  branches  of  trees,  fo  foft  as  to  give  no  refiftance  to 
the  turf-lpade  ;  and  the  Dr.  was  told,  that  in  cutting  turf  in  one 
bog,  they  at  ieveral  feet  deep,  cut  thro’  what  the  Irijh  call  a 
Rufkin  of  butter,  which  was  a  firkin,  or  veflel  made  of  the  bark 
of  trees,  ufed  by  the  old  Irijh  for  putting  up  their  butter  in  5  and 
in  digging  the  wet  dock  at  Pdeptford ,  there  were  found  at  the 
bottom,  about  nine  foot  deep,  grafs-leaves,  hazel-nuts,  and  roots 
of  trees,  and  likewife  a  piece  of  money,  as  they  termed  it,  which 
proved  to  be  a  leaden  leal  affixed  to  lome  Bull  of  Pope  Gregory 
IXth,  who  continued  Pope  from  A.  D.  1227  to  1241. 

From  Leland  in  his  Itinerary  VoU  5.  p.  13.  who  wrote  in  the 
reign  of  king  Henry  VIII.  we  may  learn  the  common  opinion 
in  his  days,  of  the  caufe  of  the  deltru&ion  of  woods,  the  grow¬ 
ing  of  mofles  and  pools  3  and  that  at  that  time  in  Wales,  the 
°  i'enie 
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fenlc  of  the  natives  was,  that  the  fubterraneous  trees  found 
there,  had  formerly  grown  there :  4  In  thele  deyes  in  Money 
4  where  they  digge  turves  be  founde  greate  rootes  of  trees,  that 
4  ferve  men  for  wood  }  for  after  the  trees  wer  eut  doune,  logging 
4  yerth  and  mofle  overcoverid  them,  and  now  the  lame  yerth 
4  parid  away  for  turves,  the  old  mayne  roots  appere$  likewile 
4  at  low  water  about  all  the  fhores  of  both  fhores  of  Jlberdein 
4  and  lowen  Merioneth  appere  like  rootes  of  trees  5  l  law  hard 
4  by  on  the  lift  honde  a  greate  fenny  more,  owt  of  wich  the  in- 
4  habitantes  thereabout  digge  turfs  for  her,  and  by  the  lame 
4  fenne  is  a  fair  Llin  caullid  Llinridde  ii  miles  from  St  rat  e- 
4  flur ;  Strateflur  is  fet  round  about  with  montaneous  not  far 
4  diftant,  except  on  the  weft  parte,  where  Diffrin  Tyve  is  5 
4  many  hilles  thereabout  hath  bene  well  woddid,  as  evidently  by 
4  old  rootes  apperith,  but  now  in  them  is  almolt  no  woode;  the 
4  cauffes  be  thele.  1.  Th&  woode  cut  doun  was  never  copifid, 
4  and  this  hath  beene  a  greate  caule  of  deftrudion  of  woode  tho- 
4  rough  Wales .  2.  After  cutting  doun  of  wooddys  the  gottys 

4  hath  fo  bytten  the  young  fpring,  that  it  never  grew  but  lyke 
4  Ihrubbes.  3.  Men  for  the  nonys  deftroied  the  greate  wooddis, 
4  that  thei  fhould  not  harborow  theves.  From  Whitchurch  a 
4  mile  and  a  half  of,  I  cam  by  the  pale  of  the  large  parke  of 
4  Blakmer  longging  to  the  Erie  of  Shreusbiri ,  wherein  is  a 
4  very  fair  place  or  loge  ;  the  parke  hath  both  redde  dere  and 
4  falow;  in  the  parke  (as  1  herd  lay)  be  iii  faire  pooles,  of  the 
4  wich  l  law  by  the  pale  the  larged  caullid  Blakein,  whereof 
4  the  parke  is  namid  ;  it  is  to  be  luppofid  that  thes  pooles  for 
4  the  molt  parte  in  moriich  groundes,  and  lying  lumwhat  in  low 
4  groundes,  dreane  the  moift  places  about  them,  and  fo  having 
4  no  place  to  iflfue  owt  ftagne  there :  Some  be  likelyhod  have 
4  begon  of  marie  pitres  5  for  the  fandy  grounde  of  fum  partes  of 
4  Shropjhire ,  and  elpecially  of  Cheftrejbire  and  lancaftrejhtre 
4  will  not  here  corne  plentifully,  but  it  be  merlyd.  From  lBla- 
4  kemere  to  Byklem  in  a  foffe  iii  miles  of  land  hard  by  Choline- 
4  ley ,  frit  1  law  the  greate  numbre  of  firre-trees,  the  wich  the 
4  inhabitants  thereby  communely  digge  up  for  her  wood,  but 
4  there  did  1  le  no  fyrre-trees  growing.  Oftentimes  in  diggin  in 
4  this  mode  or  more  for  petes  or  turves  they  find  the  hole,  trees 
4  of  the  firft,  fum  fhort  and  fum  veri  long,  without  twike  or 
4  bow,  lying  lumtime  not  a  foote,  lumtime  iii  or  iiii  foote  depe 
4  in  the  ground  ;  but  how  or  when  thes  trees  cath  doune,  either 
4  be  cutting  or  wind  faulle  no  manne  ther  can  telle  5  the  wood  of 
4  them  in  burning,  lavorith  of  refine.  Morle  (in  ‘Darby (hire) 

Mr.  Le- 
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4  Mr.  Lelandes  place  is  build  id  faving  the  foundation  of  ftone ! 
4  fquarid,  that  rifith  within  a  greate  moote  a  vi  foote  above  the 
«  water,  all  of  tymbre  after  the  commune  lort  of  building  of 
4  houfes  of  the  Gentilmen  for  moft  of  Lancafirepire :  There 
4  is  as  much  pleaiur  of  orchardes  of  greate  varite  of  frute  and 
«  faire  made  walkes  and  gardines,  as  there  is  in  any  place  of 
4  Lancaftrepire  ;  he  brennith  al  turves  and  petes  for  the  com- 
4  moditie  of  moffes  and  mores  at  hand.  For  Chateley ’  mode 
4  that  with  breeking  up  of  abundance  of  water  then  hid  did 
«  much  hurt  to  landes  thereabout,  and  rivers  with  wandering 
*  mode  and  corrupt  water,  is  within  leis  than  a  mile  of  Morle  ; 

«  and  yet  by  Morle  in  hegge  rowes  and  grovettes  is  meately  good 

4  plenty  of  wood,  but  good  husbandes  keep  hit  for  a  jewel.  Syr 

4  John  Holcroftes  houfe  within  a  mile  or  more  of  Morle  flood 

4  in  jeopardi  with  fleting  of  the  mode  :  Riding  a  mile  and  more 

«  beyond  Morle  I  law  on  the  right  bond  a  place  nere  by  of  Mr. , 
c  Adderton ,  and  fo  a  ii  miles  of  to  Lidiate  mode,  in  the  right 
4  fide  whereof  my  gide  faid  that  ther  were  rootes  of  fyrre  wood. 

4  Al  Aunderneffe  for  the  moft  parte  in  time  paft  hath  beene  ful 
4  of  wood,  and  many  of  the  moores  replenifhid  with  hy  fyrre 

4  trees.’ 

Microfcopical  Qbfervations  on  the  Animalcula  in  the  Semen  \ 
of  young  Rams  ;  dy  M*  Leewenhoeck.  Phil.  Tranf.  N  33** 

P-  ol6- 

THE  latter  end  of  June  17 11  M.  Leewenhoeck  procured 
the  Teftes  of  a  young  ram,  and  having  made  a  fmall  lnei- 
fion  in  the  lower  part  of  each  of  them,  where  was  a  protube¬ 
rant  roundneis,  and  from  whence  the  V dfa  deferentia  proceeded, 
he  fqueefed  a  little  wbitifh  matter  out  of  them,  which  he  im¬ 
mediately  placed  before  a  microlcope,  and  he  could  very  plain  y 
obferve  a  vaft  number  of  Animalcula  both  living  and  moving  ; 
and  becaufe  the  Animalcula  could  not  be  feen  lo  diftinfny,  by 
realon  of  their  vaft  numbers,  and  their  quick  motion  in  the  lit- 
fie  dimy  matter,  wherein  they  Iwam,  he  took  a  little  ram  water, 
about  the  quantity  of  a  large  pin  s  head,  and  mixed  it  with  an 
equal  quantity  of  the  faid  matter;  whereby  being  very  much 
diluted,  he  placed  it  again  before  the  microlcope,  and  then  he 
could  very  diflinflly  lee  the  dead  bodies  of  thole  Animalcula , 
Jyinp  in  the  liquor:  About  lo  or  12  days  after,  he  got  two 
other  L’eftes  of  a  young  ram,  which  were  lomewhat  lmailer 
than  the  former ;  and  he  proceeded  with  them  as  before,  and 

found  that  the  whitifh  matter  was  much  more  fluid  than  the 

iormer* 
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former,  and  that  there  floated  therein  a  vafl  number  of  very 
clear  Imall  globular  bodies,  of  which  he  could  not  diicover  any 
of-  the  fmalleft  particles  to  be  like  thole  Animalcula  above- 
mentioned  3  from  which  oblervation  he  thought  with  himfelf, 
that  as  Foetus's  lie  in  the  Uterus ,  in  fuch  a  globular  form,  as  is 
confident  with  our  bodies ;  l'o  in  like  manner,  thefe  glo¬ 
bules  whfoh  he  faw,  were  Animalcula  proceeding  from  the  Se¬ 
men  mcifculinum>  that  were  not  yet  arrived  to  their  per  fed  ihape. 
.Eight  days  after,  he  procured  two  other  Teftes  of  a  young  ram, 
which  were  Imaller  than  the  former,  and  having  opened  them  in 
like  manner,  as  he  did  the  other  3  he  not  only  found  that  no 
'  Animalcule  appeared  living,  but  like  wife  that  the  tranfparent 
globules  were  not  the  d  part  lo  big,  fo  far  as  he  could  conjedure 
by  his  eye,  as  the  above-mentioned. 

On  the  1 3th  of  July  he  caufod  the  two  Teftes  of  a  fucking 
lamb,  about  three  months  and  a  fortnight  old,  to  be  brought 
him,  being  a  little  more  than  half  as  big  as  the  firft  3  upon 
opening  thefe  likewifo  in  that  part  where  the  Vafa  deferentia 
were  thickefl,  and  taking  one  of  them  out,  and  viewing  it  with 
the  microfcope,  he  judged  that  thole  globules,  which  he  ob* 
lerAed  therein  were  lo  Imall,  that  25  of  them  were  not  equal  to 
one  of  the  large  ones  above-mentioned.  Upon  the  18th  of  July 
he  made  a  fimilar  experiment  with  the  former,  the  lamb  being 
almolt  as  old  as  the  preceeding  5  but  he  could  not  diicover  any 
globules  bigger  than  the  laft  mentioned,  nor  any  thing  that  ap¬ 
peared  to  be  living.  On  the  20th  of  July  he  repeated  his  expe¬ 
riment  on  the  Teftes  of  a  young  ram,  which  was  very  near  as 
big  as  the  firlt  of  all,  and  opening  them  in  the  ulual  place,  he 
faw  great  numbers  of  living  Animalcula  ;  he  likewile  difeovered 
in  the  fluid  matter,  which  he  fqueeled  out  of  them,  leverai 
floating  globules,  which  he  luppoled  might  be  iome  of  thole 
impeded  Animalcula  above-mentioned  3  all  thefe  young  rams 
were  killed  the  day  bef  >re  their  Teftes  were  brought  him.  On 
the  25th  of  July  at  nine  o’clock,  there  were  likewife  brought 
him  the  two  ‘ teftes  of  a  young  ram,  kil’ed  the  day  before  at  i£ 
o’clock  in  the  forenoon  3  thele  were  larger  than  any  he  had  ken 
that  year  :  He  immediately  opened  the  part  above-mentioned, 
and  dilcovered  the  Animalcula  in  great  numbers,  ana  like 
clouds  moving  among  each  other,  fo  as  to  afford  a  very  agree¬ 
able  fight  3  and  this  he  continued  to  do  till  12  o’clock,  and  con- 
lequently  till  the  Teftes  had  been  25  hours  out  of  the  ram’s 
body,  wrapt  up  in  a  paper  upon  an  earthen  diih,  and  expofed  ro 
the  cold  all  the  night :  Then  he  took  another  Teftis>  on  which 
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he  had  hitherto  made  no  remaks,  and  binding  it  up  in  a  liner? 
cloth,  he  kept  it  in  a  Warm  place,  in  order  to  view  it  the  next 
day  5  and  he  obierved  the  firft  ¥  eft  is  till  five  o’clock  in  the 
afternoon,  at  which  time  he  faw  lome  living  Animalcula  5  but 
at  12  o’clock  before,  he  dilcovered  100  Animalcula  for  one  he 
law  at  five-  o’clock  $  for  between  1 2  and  5  o’clock,  he  made  2  5 
leveral  obfervations,  and  thofe  almoft  always  by  making  new 
incifions  with  a  knife  into  the  Teftesy  and  by  fcjueefing  the  mat¬ 
ter  out  of  the  incifion,  tho’  no  bigger  than  a  pin’s  head:  Now, 
while  thefe  Animalcula  were  fwimming  in  the  aforefaid  fluid 
matter,  he  often  obferved  thro’  the  microicope,  that  the  fore  part 
of  their  bodies  was  very  luftrous,  juft  like  fmall  fifh  fwfmming 
in  water,  when  they  turn  upon  their  fades  or  bellies,  and  caft  a 
glittering  brightnefs  to  the  eye  5  from  which  he  iuppofed  that 
the  upper  part  of  the  bodies  of  the  Animalcula  in  the  Semen 
mafeulinum  of  rams  are  flattijfh,  and  that  that  brightness  pro¬ 
ceeded  from  their  expofing  thofe  flattifh  fides  to  the  fight,  in 
fwimming.  Next  morning  at  leven  o’clock  M,  Leewenboeck 
viewed  the  matter  of  the  fecond  Z eftis ,  which  he  had  bound  up 
in  a  cloth  with  his  microfcope  3  but  he  could  not  perceive  any 
thing  that  had  the  leaft  fign  of  life  therein,  and  the  Teftis  be¬ 
gan  to  fpoil. 

Now  fince  we  perceive  that  the  Animalcula  in  the  defies  of  a 
ram,  can  live  52  hours  after  the  ram  is  dead,  we  may  very  well 
conclude,  that  the  faid  Animalcula  in  the  Semen  mafeulinum  of 
a  ram  being  admitted  into  that  part  of  the  Uterus  of  .the  ewe, 
called  the  t Tuba  fallopian  a,  will  live  much  longer,  that  being 
the  place  nature  has  provided  for  them  3  whence  it  may  follow, 
that  after  the  copulation  of  the  male  and  female,  the  Animal - 
cula  may  be  two  or  three  days  in  coming  to  that  part  of  the 
Uterus ,  where  they  receive  their  nourishment,  and  conlequently 
before  the  female  is  impregnated  5  and  the  fame  may  be  applied 
to  other  animals. 

An  Account  of  a  lunar  Rainbow  feen  in  Derby  (hire  5  and 
a  Storm  of  Thunder  and  Lightning,  and  a  Meteor  feen  in 
Yorkfhire  3  by  Mr .  Ralph  Thoresby.  Phil.  Tranf.  N°  331. 
p.  320.  • 

A  Certain  gentleman  informed  Mr.  fboresby  he  had  feen  a 
lunar  rain-bow  on  Cbriftmafs  1710,  walking  towards  CP af¬ 
ter  ton-green  in  Derby fbire->  about  eight  in  the  evening  5  the 
moon  had  then  pafted  her  full  about  24  hours  5  the  evening  had 
been  rainy,  but  the  clouds  were  diiperfcd,  and  the  moon  fhone 
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pretty  dear :  This  Iris  was  more  remarkable  than  that  Dr.  fPiot 
obferved  at  Oxford ,  the  23d  of  November  1675,  that  bein« 
.only  of  a  white  colour,  but  this  had  all  the  colours  of  the  folar 
Iris,  exceeding  beautiful  and  diftind,  only  faint,  in  compan¬ 
ion  of  thofe  we  fee  in  the  day  time 3  as  mu  ft  neceflarily  be  the 
cafe,  both  from  the  different  beams  that  caufe  it,  and  the  dilpo- 
fition  of  the  medium  :  What  puzzled  him  moil  was  the  large- 
nefs  of  the  bow,  which  was  not  lo  much  leis  than  that  of  die 
fun,  as  the  different  dimenfions  of  their  bodies,  and  their  re- 
fpe&ive  diftances  from  the  earth,  would  feem  to  require  3  but  as 
to  its  entirenels,  and  the  beauty  of  its  colours,  it  was  furprifing : 
It  continued  about  10  minutes,  before  the  interpofition  of"  a 
cloud  hindered  his  farther  obfervation. 

On  the  1 2th  of  December  1710  in  the  morning,  there  was  a 
great  ftorm  of  thunder  and  lightning  near  Leeds  in  Torkjhire ; 
the  lightning  was  fo  fevere,  that  one  Sainor  a  gardener,  as  he 
was  riding  over  Bramham-moor,  thought  his  hair  had  been 
burnt,  and  his  face  fcorched  by  one  flalh,  which  being  fiercer 
than  the  reft,  a&ually  fet  on  fire  the  ftick  he  had  in  his  hand. 

A  ftrange  meteor  was  feen  at  Leeds  on  Holy-thurfday  1710, 
which  the  common  people  called  a  FI timing- fhvord  3  it  was  feen 
not  only  in  the  neighbouring  towns,  but  a  great  way  north,  as 
alfo  upwards  of  5©  miles  fouth  of  Leeds:  It  appeared  there  at 
f  paft  10  o’clock  at  night,  and  took  its  courfe  from  fouth  to 
north  3  it  was  broad  at  one  end,  and  fmall  at  the  other,  and 
thought  by  fome  to  referable  a  trumpet,  it  moved  with  the  broad 
end  foremoft  3  the  light  was  fo  hidden  and  bright,  that  people 
were  ftartled  to  fee  their  own  fhadows,  when  there  was  neither 
moon  nor  fun. 

It  was  very  remarkable,  that  every  one  that  faw  it  (tho*  at  fe¬ 
ver  al  miles  diftance  from  each  other)  thought  it  fell  within  three 
or  four  furlongs  of  them,  and  that  it  went  out  with  bright  fpark- 
lings  at  the  fmall  end :  It  was  likewile  feen  in  the  counties  of 
Nottingham  and  Derby>  as  well  as  thofe  of  fork  and  Lat;- 
cajier. 

An  Account  of  an  ancient  teffelated ,  or  Mofaic-work,  at 

Leicefter3  by  Mr.  Samuel  Carte.  PhiL  Tranl.  N°  3  3 

P-  334- 

THIS  teflellated  work,  is  generally  called  Atldson  by  fuch 
Authors  as  menrion  it  3  but  it  plainly  appears  to  be  a  re- 
preientation  of  the  fable,  which  lays,  that  a  perion  having  found 
fault  with  Venus ,  fhe  to  be  revenged  of  him,  engaged  her  fon 

G  g  g  z  Cupid 
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Cupid  to  make  him  fall  in  love  with  a  monfter;  it  was  difcoyejfd 
at  about  a  yard  and  a  half  deep,  in  digging  for  a  cellar  :  Y/hat 
extent  the  whole  pavement  was  of,  is  not  known  ;  but  this  figure 
is  an  o&agon,'  furrounded  by  a  lift,  without  which,  tho1  not  rer 
prefented  in  the  figure,  is  a  twift  or  wreath  of  various  colours, 
and  round  that,  a  lecond  lift  likethe  former  5  thele  two  lifts  whn> 
the  wreath  between  them,  are  fix  inches  and  f  broad  ;  the  per¬ 
pendicular- and  tranfverfe  diameters  of  the  area  are  juft  a  yard; 
but  the  other  from  one  angle  to  the  other,  a  yard,  two  inches  and 
a  half ;  the  man  from  head  to  foot  is  two  foot,  four  inches  and  a 
half;  Cupid  feems  to  be  two  foot,  but  his  feet,  as  well  as  the 
lower  part  of  the  monfter  are  wanting,  the  'Tejfelltf  reprefenting 
them  being  gone;  the  whole  area  of  the  figure  which  is  here 
left  blank,  fliould  be  filled  up  with  white  Teffell#,  in  like 
planner,  as  is  leen  in  fome  intervals  of  the  figures.  PI.  XI.  Pig.  6. 


An  Account  of  bDr.  Hookb*  Experiment ,  concerning  two 
Liquors,  ‘which  when  mixed  together ,  will  pojfefs  lefs 
Space,  than  when  feparate,  together  with  another  hxpe- 
ment  confirming  the  fame ;  by  Mr*  Francis  Hauksbee.  Phil. 
Tranf  N°  331.  p-  325. 


TW  O  liquors  mixed  together,  and  pofleffing  lefs  fpace,  than 
when  leparate,  Dr.  Hook  calls  a  penetration  of  dimenfions ; 
and  adds,  that  this  penetration  is  the  caufe  of  heat,  fire,  flame, 
and  the  power  of  heat,  fire  and  gun-powder,  and  leveral  other 
lurprifing  Eh^nomena  in  nature. 

Mr.  Hauksbee  procured  a  bolt-head  (fuch  as  Dr.  Hook defcribes) 
with  a  long  lrnali  ftem,  which  he  filled  nearly  full  of  common 
water;  the  ftem  was  marked  into  feveral  divifions,  on  a  piece  of 
paper  paftcd  thereon;  by  which  means  lie  carefully  oblerved  the 
height  of  the  furface  of  the  u  ater ;  then  pouring  as  much  out 
of  it,  as  filled  a  certain  meafure,  and  throwing  that  away,  he 
filled  the  lame  meafure,  as  nicely  as  poffible,  to  the  fame  height, 
with  oil  of  vitriol;  which  he  returned  into  the  bolt-head,  in  the 
room  of  fo  much  water :  Upon  mixing  thele  liquors,  there  en- 
fued  a  pretty  ftrong  ebullition,  and  a  great  many  particles  of  air 
vifibly  efcaped,  and  the  furface  was  not  io  high  in  the  ftem  by 
a  good  deal,  as  when  filled  with  water  only ;  and  then  two  or 
three  drops  of  oil  were  accidentally  Ipilt  in  putting  it  into  the 
bolt-head,  yet  the  experiment  was  very  manifeft,  in  the  gradual 
decreale  ofi-the  dimenfions  of  the  liquors  ;  and  it  is  to  be  obler- 
yed,  that  tho"  they  became  very  warm,  yet  contrary  to  the  nature 
of  molt  liquors  in  fuch  a  ftate,  they  continue^  to  poiTeis  a  Jef? 
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and  lefs  ipace,  which  was  vifible  by  the  finking  of  the  furface  m 
the  Item  of  the  bolt-head  3  and  in  about  half  an  hour’s  time,  it 
had  defcended  above  an  inch  5  and  upon  viewing  it  four  days 
after,  he  found  it  had  iubfided  at  lea  ft  two  inches  below  the 
mark  he  had  left  it  at:  Now,  whether  the  ebullition  produced 
by  the  heat,  might  not  caufe  the  evaporation  of  that  quantity,  it 
feemed  to  lofe  in  fpace  •  or  whether  in  lo  many  hours,  there 
might  not  be  luch  an  evaporation  of  the  parts  of  the  fluid,  as  to 
become  equal  in  bulk  to  the  quantity  of  the  dilpoflefled  fpace, 
Mr.  Hauksbee  fatisfied  himlelf  in  the  following  manner:  Into  an 
.upright  glafs,  that  held  about  three  ounces  of  water,  he  put  a 
quantity  of  the  fame  fluid,  equal  to  885  grains,  into  another 
glafs  of  the  fame  form,  but  fmaller,  he  put  a  quantity  of  oil  of 
vitriol,  equal  to  45 6  grains  5  wliich  with  their  refpe&ive  glaffes, 
he  weighed  in  a  nice  ballance  3  afterwards  he  put  the  oil  of  vitriol 
glafs  and  all,  into  that  which  held  the  water,  and  immediately  a 
very  great  ebullition  arofe  3  and  the  glafs  that  contained  them, 
became  lo  hot,  that  the  hand  could  but  juft  fuffer  it  5  he  found 
that  in  two  minutes,  it  had  loft  about  two  grains  of  its  weight  9 
and  that  in  an  hour  or  better,  it  had  decreafed  to  fix  grains  and 
a  half  3  by  that  time  the  ebullition  entirely  cealed,  it  being  then , 
nearly  reduced  to  the  temperature  of  the  external  air:  After¬ 
wards  he  weighed  them  at  feveral  times,  but  found  them  in  the 
lame  ftate,  as  to  their  weight,  as  above  mentioned  3  he  continued 
them  in  the  fcale  till  the  next  morning,  when  likewile  he  could 
diftinguifli  no  manner  of  alteration  in  the  faid  weight:  Whence 
it  plainly  appears,  that  the  decreale  of  bulk,  upon  mixing  thefe 
liquors,  does  not  entirely  proceed  from  an  evaporation  of  their 
parts,  fince  by  the  laft  experiment,  the  evaporation  continued  no 
longer  than  the  fermentation  lafted  5  but  the  aecreafe  of  the  bulk 
of  the  bodies  does  not  ieem  to  be  performed  all  at  once,  or  in  fo 
ihort  a  time  as  may  be  taken  notice  of  in  the  firit  experiment. 


An  Experiment  to  produce  Light  thro  a  metallic  'Body ,  under 
the  Circumfiances  of  a  Vacuum  and  Attrition  3  by  the  Same, 


Phil.  Trank  N°  331. 
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MR.  Hauksbee  caufed  a  glafs  hemifphere  to  by  made  very 
ftrong,  to  which  he  procured  another  of  burn  idled  brafs, 
made  fo  as  to  fall  exadly  with  its  brim  about  an  inch  vVithin  the 
glafs,  that  he  might  the  better  cement  them  together,  fyhich  he 
did  lb  as  to  prevent  any  ingrds  of  the  air  in  that  part.;  W  thus 
when  joined,  they  became  nearly  a  globe,  only  its  diameter 

J  A  J  _  _  J  T  7  •  J  '  /-  -1  • 


dinf  the  axis, 


was  fume  what  more  than  its  fcranlverfe  diameter, 

which 
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which  was  a  difadvantage  to  its  ftrength :  In  this  manner  he  esc- 
liaufted  all  its  air,  at  lealt  nearly  fo,  and  then  put  it  on  the  ma¬ 
chine  to  give  it  a  circular  motion,  as  ufual  in  fuch  experiments  ; 
lie  applied  his  hand  to  the  brals  hemiiphere  in  motion,  but  no 
light  could  be  difcovered  within  3  he  then  rubbed  it  with  a  fir 
flick,  but  the  fuccefs  was  the  fame  5  afterwards  he  applied  a 
piece  of  fealing-wax,  which  has  a  very  ele&rical  quality*  this 
wax  rubbing  roughly  on  the  brals  leemed  to  fhake  its  parts  3  yet 
there  did  not  appear  the  leaft  glimpfe  of  light  5  he  then  held 
the  dame  of  a  candle  to  the  brals  in  motion,  which  warmed 
fomething  more  than  ;a  circle  thereon  3  yet  notwithftanding  a 
imart  attrition  was  made  on  that  part,  all  was  to  no  purpole. 
Again,  at  night  having  exhaufted  the  globe  of  its  air,  he  began 
the  attrition  with  a  coal-cinder  5  which  being  lomewhat  rough, 
he  thought  might  fhake  the  parts  of  the  metal,  and  put  them 
into  fuch  a  Hate,  as  to  exhibit  an  appearance  of  light  5  but  this 
and  whatever  elle  he  then  tried,  was  to  no  purpofe  :  Having  left 
the  globe  in  this  exhaufted  ftate  on  the  engine,  in  about  an  hour 
after  the  giaft  hemiiphere  was  broken  all  to  pieces.  From  thefe 
Experiments  Mr.  Hauksbee  concludes,  that  if  there  be  any  fuch 
quality  as  light  to  be  excited  from  a  brals  body,  under  the  laid! 
circumftances,  all  the  attritions  of  the  feveral  bodies  uled  fot  that 
purpole,  have  been  too  weak  to  produce  it 5  and  indeed,  confider- 
mg  the  clolends  of  the  parts  of  the  metal,  and  with  what  firm- 
tids  they  adhere,  intangle,  or  attrad  each  other,  a  fmall  degree 
of  attrition  is  not  fufticient  to  put  their  parts  into  luch  a  motion, 
as  to  produce  an  eledrical  quality,  which  under  the  above-men¬ 
tioned  circumftances,  he  takes  to  be  the  appearance  of  light  in  1 
fuch  a  medium. 


jin  Acconut  of  a  new  Illand,  raifed  from  the  Bottom  cf  the 
Sea>  in  the  Bay  of  Santerini,  in  the  Archipelago  3  by  F.  Goree, 
Phil.  Tranf  N°  332.  p.  354. 

AMONG  the  prodigies  of  nature,  we  may  very  juftly  rec¬ 
kon  an  illand  which  arole  from  the  bottom  of  the  lea,  in  the 
bay,  that  forms  the  harbour  of  Santerini  in  the  Archipelago  $, 
Especially  if  we  confider  the  fituation,  manner,,  and  all  the  other 
circumftances  of  the  formation  of  this  new  illand  3  for  what  can 
be  more  furprifing  than  to  lee  fire  not  only  break  out  of  the  bow¬ 
els  of  the  earth,  but  allb  to  make  itlelf  a  paffage  thro’  the  waters 
of  the  lea,  without  being  extinguifh’cl  ?  Or  what  can  be  more 
extraordinary,  or  foreign  to  our  common  notions  of  things, 
that)  to  lee  the  bottom  of  the  lea  rife  up  into  a  mountain  1 

above 
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tftove  the  water,  and  become  fo  firm  an  ifland,  as  to  be  able  to 
refill  the  violence  of  the  greateft  ftorms  ?  And  tho*  fubterra- 
neous  fires,  when  pent  in  a  narrow  paflage,  may  raife  up  a  mafs 
of  earth,  as  big  as  an  ifland 3  yet  that  this  Ihould  be  done  in  fo 
regular  a  manner,  that  the  water  of  the  fea  cannot  any  ways  pene¬ 
trate  into,  nor  extinguilh  them  3  that  the  fire  itfelf,  aftef  having 
made  fo  many  vent-holes  and  paftages,  Ihould  notwithftandiog 
retain  a  force  fufficient  to  raife  up  fo  large  a  mafs  3  and  in  fine, 
that  after  the  fire  is  extinfl,  this  mafs  fhould  not  fall,  nor  fink 
down  again  by  its  own  gravity,  but  Hill  retain  the  lame  height  the 
fire  had  railed  it  to  3  this  is  what  feems  to  F.  Goree  more  turpri- 
fing  than  any  thing,  that  has  been  related  of  Mount  Gibel ,  Vesu¬ 
vius,  or  any  other  vulcano :  Yet  this  is  not  the  fir  ft  time,  that 
thele  prodigies  have  been  feen  at  Santerini  3  for  if  it  be  not  true, 
that  this  ifland  itfelf,  which  was  anciently  called  1 ‘hera ,  was  in 
like  manner  raifed  out  of  the  fea  (as  Pliny  allures  us  it  was)  it  k 
at  leaft  molt  certain,  that  three  other  final  1  iflands  (two  of  which 
lie  within  the  bay  of  Santerini ,  and  the  third  a  little  without  it) 
have  been  formed,  and  railed  up  above  the  lea  by  lubterrane- 
ous  fires :  The  firft  of  thefe  iflands,  which  was  anciently  called 
Hieray  becaufe  it  was,  as  is  fuppoled  dedicated  to  ‘Pluto  is  now 
called  Megali  Kammeni ,  that  is,  the  great  burnt  ifland .  Juft  in 
lib.  30.  c.  4.  fpeaking  of  the  firft  war  of  the  Romans  with  the 
Macedonians ,  and  of  the  two  months  truce,  which  Philip  king 
of  Macedon ,  and  father  of  Perfes ,  then  demanded,  and  which 
he  obtained,  according  to  Salianus,  the  4th  year  of  the  145th 
Olympiad,  and  the  196th  year  before  the  birth  of  our  Lord,  tells 
us,  that  this  ifland  role  up  from  the  bottom  of  the  fea  this  very 
year  after  an  earthquake  3  his  words  are  thefe,  Eodem  anno  inter 
infulas  Pheramenem  et  Theraflam,  medio  utriusque  rip $$ 
marts  fpatio ,  terras  motus  fuit,  in  quo,  cum  admiratione  navi - 
gam  turn,  repent e  ex  profundo  cum  calidis  aquis  infula  emerflt : 
It  became  half  as  big  again  in  the  year  of  our  Lord  726,  by  the 
joining  of  another  ifland  theret03  which  according  to  TheophaneS 
a  Greek  author,  cited  by  Baronins,  alfo  rofe  cut  of  the  lea,  and 
raifed  itfelf  exadfly  to  the  fame  height,  with  the  ifland  liter  a, 
and  united  lo  well  to  it,  that  at  this  time  there  remains  no  other 
mark  of  its  joining,  than  only  a  cleft  or  fifth  re,  which  reaches  From 
one  end  of  the  ifland  to  the  other,  and  in  feveral  places  is  not  half 
a  foot  broad.  The  fame  thing  happened  a  fecond  time  in  the 
year  1457,  as  appears  by  a  Latin  inicription  on  a  marble  at  San¬ 
terini  3  but  with  this  difference,  that  the  fubterraneous  fire,  after 
having  raifed  to  the  height  of  five  or  fix  foot  above  the  water,  a 

vaft 
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vaft  quantify  of  rocks,  which  formed  a  fpace  about  a  mile  in 
'circumference,  opened  a  paffage  for  the  fe a -water  to  enter,  where^ 
by  it  was  extinguiflied  5  and  the  middle  of  that  fpace  remained 
fo  low,  that  the  lea  flowing  into  it  by  a  iubterraneous  cana  , 
formed  there  a  fmall  lake,  which  continues  to  this  day.  As  to 
the  lecond  ifland,  which  is  a  little  without  the  bay,  and  called  in 
Greek,  Jfpronifi  or  the  white  Mind,  becauie  the  earth  with 
which  it  is  covered,  is  white  like  lime  3  Tliny,  who  lived  in  the 
time  of  the  emperor  Vefpdfian,  lays,  that  it  role  out  of  tne  ea, 
and  appeared  in  his  time.  The  third  ifland,  which  is  the  lea fr, 
and  called  by  the  Greeks ,  Mikri  Kammeni ,  or  the  lejjer  burnt 
Ifland ,  was  formed  in  the  year  .15 7 3,  according  to  the  account  or. 
levcral  old  people,  who  had  learned  it  of  their  ancenors  3  and  it 
is  between  this  ifland  and  the  Great  Kammeni ,  that  on  the 
n .  *d  of  May ,  N.  S.  in  the  year  1707,  at  break  of  day,  another  new 
ifland  was  fir  ft  difcovered :  Five  days  before  it  appeared,  viz.  on 
the  1 8th  of  May ,  between  one  and  two  o’clock  in  the  afternoon,, 
there  was  an  earthquake  at  Santerini ,  which  was  not  violent,, 
and  continued  but  a  moment  5  and  in  the  night,  between  the: 
2id  and  23d,  there  was  another,  which  was  lull  leis  lenfible  than 
the  former?  It  is  natural  to  fuppole,  that  it  was  then  the  new 
ifland  firft  began  to  move,  and  raife  itlelf  from  the  bottom  or  the 
fea  •  yet  if  we  confider,  that  thefe  two  earthquakes  were  not  vio¬ 
lent  and  lafted  but  a  moment  3  and  that  the  lea  was  in  this  place; 
from  80  to  1 00  fathoms  deep,  it  leems  difficult  to  believe,  that  m 
five  davs  time  it  could  rile  to  this  height  5  what  inclines  F.Goree^ 
to  think  the  contrary,  is  that  its  height  then  above  the  lurrace  01 
the  fea,  and  which  it  did  not  arrive  to  in  lefs  than  three  years 
time,  was  much  lefs  than  that  from  the  bottom  of  the  lea  to  the 
lurface  of  the  watery  add  to  this,  that  a  long  time  before  thelee 
earthquakes,  the  fifhermen  perceived  a  ftench  every  time  they 
palled  by  that  place,  which  Ihews  that  the  ifland  had  then  begun  to, 
move*  yet  it  is  very  certain,  that  there  were  not  any  other  earth-i 
quakes  at  Santerini  than  thole,  which  14  or  15  years  before,  con¬ 
tinued  for  feveral  days,  and  were  very  violent ;  However  it  was. 
lome  leamen  difcovered  this  ifland  early  in  the  morning  3  but  not- 
bein'?  able  to  diltinguifh  what  it  was,  went  immediately  to  it:. 
but  returned  as  haftiiy  back  again,  and  fpread  the  report  over  the 
ifland  •  which  was  the  more  readily  credited,  becauie  all  the 
inhabitants  knew,  and  leveral  of  them  had  themlelves  leen,  wha  t 
happened  in  the  year  1650  3  there  was  then  a  new  ifland,  Ilka* 
this,  which  role  up  between  the  iflands  of  Santerini ,  Nio  anc 
Mndro,  by  means  of  Iubterraneous  fires  3  which  cauied  feveraa 
'  violennt 
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Violent  earthquakes,  accompanied  with  a  roaring  noife  under 
ground,  lulphureous  exhalations,  an  infupportable  french,  and 
black  fmoke,  which  role  out  of  the  lea  with  dames  to  the 
height  ot  10  or  12  cubits  5  the  fea  was  then  tolled  backwards 
and  forwards  in  l'uch  a  manner  by  the  terrible  fliocks  of  the 
earth,  that  it  overflowed  and  deflroyed  30000  perches  of  land 
in  Sant er ini 3  and  the  air  was  io  infebled  with  exhalations,  from 
the  Are,  that  2  5  perfons  and  a  great  many  hearts  were  ftifled  5  at 
length,  when  this  ifland  had  not  above  eight  or  ten  fathoms  of 
water  to  rile,  fo  as  to  appear  above  the  lurface  of  the  fea,  the 
force  of  the  lubterraneous  lire  was  lo  violent,  as  to  open  a  pal- 
fage  before  its  time  5  whereby  the  water  of  the  lea,  entering  in 
like  a  torrent,  extinguifhed  the  fire,  and  this  mals  of  earth 
and  rtones  did  not  rile  any  higher:  How  great  Ibever  the 
apprehenlion  of  the  inhabitants  of  Santorini  was  at  the  flrft 
fight  of  this  new'  ifland,  yet  a  few  days  after,  not  feeing  any 
appearance  either  of  Are  or  fmoke,  fome  of  them  took  a  re- 
dilution  to  go  and  view  its  lituation,  which  they  did  accord¬ 
ingly,  and  went  on  fhore  upon  it  3  they  palled  from  one  rock  to 
another,  on  which  they  met  with  ieveral  very  remarkable  curio- 
fities  3  and  among  the  reft,  a  fort  of  white  ftone,  that  cut  like 
bread,  and  relembled  it  fo  well  in  form,  colour,  and  confidence, 
that  were  it  not  for  its  tafte,  any  one  would  take  it  for  real 
bread  3  there  was  alfo  a  great  quantity  of  frefh  oifters*  which 
they  found  flicking  to  the  rocks  3  while  they  were  bufy  about 
this,  they  perceived  the  ifland  move  and  (hake  under  their  feet  : 
In  Ihort,  the  riling  of  the  illand  was  vilible  to  the  eye,  and  it 
increaied  not  only  in  height,  but  alio  in  length  and  breadth  3 
tho’  it  was  already  between  15  3nd  20  root  high  above  the  lea, 
it  could  not  yet  be  feen  from  the  mountain  Merovigli ,  or  the 
caflle  of  Scaro ,  which  Hands  upon  the  fhore,  by  realon  the  lej - 
fer  Kammeni  lay  between,  and  hindered  the  fight  3  but  15  days 
af  er,  they  began  to  fee  it  from  Msrovigli,  and  in  a  few  days 
after  that,  from  the  caftle  of  Scaro ,  lituated  upon  another 
mountain  3  whence  we  may  judge  how  much  this  new  ifland 
grew  in  a  few  days  :  As  the  motion,  by  which  this  ifland  in¬ 
creaied  every  day  in  height  was  lometimes  equal,  and  at  other 
times  unequal,  in  refpecl  to  all  the  parts  of  Ip  large  a  rhafs,  fo  it 
did  not  always  rile  equally  on  every  fide  3  it  often  happened  that 
while  it  grew  in-height,  and  length  on  one  fide,  it  funk  down,  „ 
and  decreafed  on  the  other:  One  day  F.  Gores  lave  a  to.lc  rile 
out  of  the  lea,  at  40  or  50  paces  diftant  from  the  ifland,  which 
fe  continued  to  obferve  for  four  days  together  3  at  the  end  of 
Vol.  V.  11  H  h  h  which 
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which  it  funk  again  intcl  the  iea,  and  did  not  appear  any  more  9 
but  this  was  different  from  what  happened  to  fome  others,  which 
having  difappeared,  as  this  did,  re-appeared  again  fome  time 
after.  The  Lejjer  Kammeni ,  which  lies  very  near,  was  often 
fhaken  with  the  motion*  which  raifed  this  new  ifland ;  from  a 
'fmall  cleft,  obferved  on  the  top  of  this  little  ifland,  lometimes 
ftones  would  break  loofe,  which  rolling  down  its  fides  into  the 
fea,  would  raife  a  cloud  of  dull,  like  imoke  :  At  this  time  the 
lea,  within  the  gulph  or  bay  of  Santerini ,  changed  its  colour 
ieveral  times ;  at  firft  it  appeared  green,  afterwards  reddifh,  and 
fome  time  after  of  a  yellowifh  colour,  with  a  flench,  which 
fpreading  itfelf  over  great  part  of  Santerini ,  gave  reafon  to 
think  that  this  colour  was  only  owing  to  the  fulphur,  withi 
which  the  fea  was  covered  :  The  imoke  appeared  on  the 
1 6th  of  July,  at  which  time,  from  a  place  in  the  fea,  where 
they  a ffured  b.  Goree ,  they  could  never  before  find  any  bottom, 
and  which  was  upwards  of  60  paces  diftant  from  the  new  ifland 
(which  they  then  called  the  White  ifland)  there  arofe  a  ridge  of 
black  ftones,  which  the  Greeks ,  by  .reafon  of  their  hardnefs, 
call  Sideropetres ,  or  iron  ftones,  forming  another  ifland,  called 
by  the  inhabitants  the  Slack  ifland ,  and  which  was  afterwards 
not  only  the  center  of  the  whole  ifland,  but  alio  of  the  fire, 
imoke,  and  great  nolle  that  was  heard  fome  time  after:  The 
imoke  that  iffued  out  of  this  ridge  of  ftones,  or  Slack  ifland ,, 
was  very  thick  and  white,  as  if  "it  had  proceeded  from  five  or 
fix  lime-kilns  joined  together,  and  being  carried  by  a  north  1 
wind  towards  the  caftle  "of  Acrotiri ,  it  went  into  the  houfes  of 
the  inhabitants,  but  without  caufing  any  great  annoyance,  be- 
cauie  it  bad  no  very  bad  flench  $  four  days  after  the  imoke  had 
thus  appeared,  they  law  in  the  night  time  fire  iffuing  out  from 
the  fame  place :  The  inhabitants  of  Santerini ,  and  efpecially 
thole  of  the  castle  of  Scaro  began  to  be  apprehenfive,  having 
,  fire  and  imoke  continually  before  their  eyes  -  yet  the  fire  was  ;i 
then  but  very  little,  not  being  above  the  breadth  of  the  month  ] 
of  a  furnace,  and  did  not  appear  in  the  day  time,  only  in  the 
night  from  fun  letting  to  fun  niing  ;  and,  was  fo  far  from  fpread¬ 
ing  the  whole  length  of  the  ridge  of  ftones  above-mentioned, 
that  it  pofieffed  but  one  fmall  part  of  it,  which  was  always 
after  that  the  common  paffage  for  the  imoke  and  fire  :  As  to  the 
fir  ft,  or  White  ifland,  neither  fire  nor  imoke  were  to  be  feen, 
yet  it  continued  to  grow  larger  5  but  the  Slack  ifland  mcreafed 
much  fafter :  Huge  rocks  were  feen  daily  to  rife  on  every  fide  of 
it,  which  made  it  ibmenmes  longer,  and  at  other  times  broader; 
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and  by  tbeir  height  could  be  very  nearly  judged  the  number  of 
feet  it  role  every  day,  or  night  -  lometimes  thefe  rocks  joined 
themfelves  to  the  ifland,  and  at  other  times  they  were  at  a  dis¬ 
tance  from  it ;  lo  that  in  lels  than  a  month,  there  were  four  little 
‘Black  iflands ,  which  in  a  few  days  after  united  together,  and 
formed  but  one  ifland  :  As  the  imoke  increafed  very  much,  and 
there  was  no  wind  ftirring,  it  role  up  to  the  middle  region  of 
the  air,  lb  as  to  be  feen  at  Candid ,  Naxos ,  and  other  iflands,  and 
in  the  night  time  it  appeared  all  of  a  flame  15  or  20  foot  high  5 
the  lea  at  that  time  was  covered  with  a  matter,  or  froth,  which 
in  Ibme  places  was  reddilh,  and  in  others  yellowilh,  from 
whence  there  proceeded  fo  great  a  flench  over  the  whole  ifland 
of  Santerini ,  that  for  fear  of  being  infedled,  feveral  perfons 
were  obliged  to  burn  incenfe,  and  others  to  make  fires  on  the 
tops  of  their  houfes,  to  difperle  it,  and  purify  the  air  5  but  it 
did  not  continue  above  a  day  and  a  half ;  for  a  ftrong  louth- 
weft  wind  arofe,  which  together  with  the  motion  of  the  fea, 
did  indeed  difperle  this  frothy  matter,  but  occafloned  otherways 
great  damage  to  the  bell  part  of  the  ifland  of  Santerini :  At  that 
time  they  were  in  great  hopes  of  having  a  very  plentiful  vintage, 
when  this  wind  carried  all  the  fmoke  upon  their  vineyards, 
which  burnt  them  up  in  fuch  a  manner,  that  the  grapes,  which 
were  not  yet  ripe,  became  in  a  night’s  time  like  dried  raiflns  5  lo 
that  they  were  afterwards  obliged  to  throw  them  away,  becauie 
of  their  Iburnels :  Nor  was  this  the  only  e fife 61  occafloned  by 
this  thick  fmoke ;  for  it  is  farther  remarkable  that  filve-r  and 
copper  were  thereby  turned  black;  and  tho’  fome  people,  who 
were  obliged  to  pals  thro5  the  fmoke,  in  going  to  their  houfes, 
allured  F .Goree,  that  it  had  no  very  bad  flench,  yet  feveral  of 
them  were,  that  and  the  next  day  after,  troubled  with  great 
pains  in  their  heads  :  At  this  time  the  White ^  ifland,  which 
ieemed  to  be  above  the  Leffer  Kammeni ,  and  could  be  ieen  from 
the  flrft  floor  of  the  houfes  in  the  caftle  of  Scare,  funk  down 
fo  low,  that  it  could  not  be  feen  from  the  fecond  :  Hitherto  the 
lea  had  not  been  obferved  to  boil  up,  nor  was  there  any  node 
heard  upon  the  Black  ifland  ;  but  on  the  3  ifl  of  jfitly ,  the  lea 
was  leen  to  emit  Imoke  at  two  feveral  places,  one  ^of  which  was 
about  30,  and  the  other  upwards  of  60  paces  diftant^  from  the 
ifland  3  in  thefe  two  places,  both  of  which  were  perfe&ly  round, 
the  water  of  the  lea  looked  like  oil,  and  Ieemed  to  rile  up,  and 
bubble,  which  it  continued  to  do  tor  more  than  a  month  •  m. 
which  time  there  were  a  great  many  fifh  found  dead  on  the 
fhore,  by  their  happening  to  have  been  too  pear  thefe  ruo. 
J  H  h  h  *  places 
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places;  The  following  night  there  was  heard  a  dull  hollow  nolle, 
much  like  that  of  feveral  cannons  fired  at  a  diflance ;  and  at 
the  lame  time  there  was  feen  to  arii'e  out  of  the  middle  of  the 
funnel,  flames  of  fire,  which  darted  very  high  into  the  air,  and 
diiappeared  immediately  ;  next  day  there  were  feveral  iepetitjoi.s 
of  the  fame  noile,  followed  by  a  fmoke,  not  white  as  ufual,  but 
blackifh  ;  and  which  notwithftanding  a  very  freih  north-wind, 
role  up  in  a  moment  to  a  prodigious  height,  in  form  of  a  co¬ 
lumn  ;  and  would  in  the  night  time,  in  all  probability,  haee  ap^- 
peared,  as  if  it  were  all  on  fire :  Auguft  7th  the  nolle  altered, 
and  from  being  dull  as  before,  became  very  loud,  and  reiembleq. 
that  made  by  feveral  large  ftones  thrown  all  together  into  a  very 
deep  well  •  and  V.Goree  fuppofes,  that  this  nolle  was  occafioned 
by  feveral  huge  pieces  of  rock,  which  after  having  been  railed 
up  with  the  ifland  by  the  violence  of  the  fire,  broke  off  by  their 
weight,  and  fell  back  again  into  the  fubterraneous  caverns ;  what 
confirmed  him  in  this  opinion  was,  that  he  law  at  that  time  the 
ends  of  this  ifland  in  fo  great  commotion,  that  after  appearing 
for  fome  days,  they  then  difappeared,  and  after  that  re -appeared 
again;  however  it»was,  this  noile,  after  having  continuer,  io  for 
near  a  month,  was  fucceeded  by  another  much  louoei,  ana  more 
extraordinary  :  it  fo  nearly  refembled  thunoer,  that  when  it 
really  thundered,  as  it'  did  three  or  four  times,  there  was  very 
little  difference  between  the  one  and  the  other :  As  the  paJage? 
which  the  fire  had  made  itfelf  by  its  violence  thro  io  many 
recks,  was  not  probably,  in  a  ftreight  line,  and  in  fome  places, 
narrower,  in  others  larger,  and  more  free  5  fo  it  is  prooable,  that 
the  fire,  or  rather  the  fulphureous  and  burning  exhalations, 
caufed  this  great  noife,  by  turning  from  one  fide  to  the  other,  in 
thefe  winding  caverns,  and  endeavouring  to  get  a  paliage  out, 
which  was  difficult  for  them  to  find  5  and  this  is  the  reaion  why 
the  noife  of  this  fubterraneous  thunder  was  fometimes  not  io 
loud,  and  why  a  little  after  it  grew  more  violent,  and  fometimes 
lb  dunning,  that  people  could  icarce  hear  each  other  fpcak  5  and 
why  the  mack  ifland  which  was  already  very  high,  feemed  tp 
crack  on  every  fide;  and  in  fhort,  why  the  impriioned  fiie,  a  her 
feveral  windings  and  turnings,  having  eoilecled  all  its  force,  vtas 
enabled  to  break  out  with  a  noile,  equal  to  that  of  feveral  cannons 
difeharged  at  once^  Align  ft  2  id,  the  fmoke  diminifhec  con  1- 
derably,  as  alfo  the  fire,  none  appearing  in  the  night  time  *  but 
next  day  both  returned  with  greater  violence  than  any  time  be¬ 
fore  ;  the  fmoke  was  reddiffi,  and  very  thick,  and  the  fire  io 

preat,  that  the  water  of  the  Tea  fmoaked,  and  bubbled  tip  a 
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abound  the  Slack  ifland ;  In  the  night  F.  Goree  viewed  with  a 
telelcope  the  great  fire  that  appeared  upon  the  mountain  of  this 
ifland,  and  he  reckoned  60  openings,  or  tunnels,  divided  from 
each  other  by  rocks,  all  which  emitted  a  very  bright  flame  - 
probably  there  were  others,  and  perhaps,  as  many  on  the  other 
fide  of  the  mountain,  which  he  could  not  lee*  next  morning  he 
obferved,  that  the  ifland  had  been  very  much  railed  in  the  night 
time  5  that  a  range  of  rocks,  about  50  foot  long,  had  role  out 
of  the  water,  which  made  the  ifland  broader  than  it  was  before  - 
and  that  the  fea  was  almoft  covered  over  with  the  reddifh.  frothy 
matter,  above-mentioned  5  this  matter,  or  froth  appeared  on  the 
lea  every  time  that  the  ifland  increaied  confiderably,  and  occa¬ 
sioned  a  flench,  much  like  that  of  the  fink  of  a  fhip  •  which 
we  may  fuppofe  to  arile  from  a  flimy  earth,  mixed  with  lulphur, 
which  being  railed  up  with  the  rocks,  and  coming  to  be  wafhed 
off  by  the  waves,  was  loofened,  and  diluted  by  the  water,  and 
io  fent  up  to  the  furface  the  falts  with  which  it  was  impregnat¬ 
ed:  Hitherto  the  fire  had  only  appeared  in  one  place,  on  the 
top  of  the  Slack  ifland  5  but  on  the  5th  of  September  it  made 
itlelf  another  paflage,  and  appeared  at  the  extremity  of  that 
ifland,  on  the  fide  next  Terafla ,  another  ifland,  that  fome  au¬ 
thors  affirm  to  have  been  formerly  joined  to  that  of  San  ter  in  iy 
and  fepa rated  therefrom  by  an  earthquake  :  The  fire  did  not 
continue  at  this  end  but  a  few  days,  during  which  it  decrealed 
at  the  place  from  whence  it  commonly  uled  to  ififue  out  5  and 
here  we  were  agreeably  l'urprifed  to  fee  the  fire  dart  out  three 
ieveral  times  from  this  place  without  any  noile,  and  rife  up  in 
the  air  like  a  large  rocket  •  the  following  clays  there  was  much 
the  fame  appearance;  for  the  fubterraneous  thunder,  after  hav¬ 
ing  made  a  great  nolle,  broke  out  from  time  to  time  with  a  clap 
as  loud  as  that  of  a  cannon,  and  was  accompanied  with  a  very 
beautiful  and  large  flame,  which  fhooting  up  in  an  inflant  to  a 
great  height,  fell  down  on  the  ifland  again,  illuminating  it  al¬ 
moft  all  over  :  The  figure  it  made  in  the  air  very  much  relem- 
bled  a  certain  artificial  firework,  in  France  called  the  Gerbe$ 
but  yet  with  this  difference,  that  the  former  role  much  higher, 
and  was  much  larger,  but  not  lo  diftmcft  as  that  of  the  Gerbe  $ 
immediately  after,  there  appeared  in  the  air  a  blaze,  in  the 
fhape  of  a  long  fiery  fword,  which  continued  fometime,  without 
moving,  over  the  caftle  of  Scaro,  and  afterwards  diiappeared  : 
At  that  time  alio,  the  White  and  Slack  ifland s ,  having  increaled 
in  length,  in  proportion  as  they  role  in  height,  united  together  5 
and  the  end  of  the  Slack  ifland  towards  the  loath  eafl,  did  not 
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increafe  any  more,  either  in  height  or  length,  whilft  that  to¬ 
wards  the  weft  increafed  very  fenfibly  to  the  fight ;  which  made 
ih  Goree  imagine,  that  the  mine  of  fulphur  being  at  this  place, 
and  the  fire  not  finding  any  paffage  out  here,  had  force  to  raile 
up  this  part,  and  not  the  other  j  for  in  the  middle  of  the  ifland 
it  always  found  openings  to  iffue  out  at,  together  with  the 
fmoke;  where  it  then  had  four  p adages,  fo  near  each  other, 
that  one  could  not  well  diftinguifh  them  but  by  the  fmoke,  not 
that  which  commonly  iffued  out,  and  was  continual,  but  that 
which  role  up  at  fome  certain  times  with  a  great  force  ;  for  this 
fmoke  came  forth  fometimes  at  one  paffage,  and  fometimes  from 
another,  and  oftentimes  out  of  the  whole  four  together  5  fome¬ 
times  with  a  great  noife,  and  at  other  times  without  any 
noiie  at  all,  tho’  then  it  alfo  iffued  out  with  the  fame  impetuo- 
fity;  there  likewife  came  out  of  tbefe  paffages  a  whiftling 
noife,  like  that  of  an  organ  pipe,  with  a  variety  pf  founds: 
One  would  think,  that  the  node  of  this  thunder  fliould  not  then 
fee  fo  loud,  by  reafon  of  the'feveral  paffages  above-mentioned  5 
yet  notwithftanding  it  was  not  at  any  time  fo  great,  and  fo  fre¬ 
quent,  as  it  was  then,  and  as  it  was  upwards  of  fix  months  after, 
when  it  was  like  the  report  of  a  cannon  ;  and  not  a  day  or  night 
pafted,  but  5  or  6 ,  fometimes  10  or  12  of  them  were  heard, 
and  at  the  fame  time  feveral  large  burning  ftones  were  thrown 
into  the  air  ;  fome  of  which  falling  on  the  Great  Kammeni ,  fet 
fire  to  feme  thickets,  and  others  were  caft  upwards  of  a  mile 
into  the  fea ;  tbefe  claps  were  always  attended  with  the  fmoke 
already  mentioned,  very  different  from  that  which  continually 
i ffiied  out  from  the  gulph  of  fire  almoft  in  the  middle  of  the 
ifland ;  for  this  latter  was  much  thicker  and  blacker,  and  rofe  in 
an  inftant  much  higher,  and  was  not  difperfed  till  fome  time 
after,  and  then  fell  in  aflies  upon  the  country,  or  into  the  fea  ; 
fome  of  which  the  wind  fometimes  carried  as  far  as  Anacuphi , 
an  ifland  about  2.5  miles  diftant  from  the  bay  of  Santerini : 
Some  of  tbefe  afhes,  which  were  of  a  colour  between  black 
and  white,  were  put  into  the  fire,  imagining  they  would 
burn  like  gun-powder,  which  they  very  much  refembled ; 
but  they  produced  no  other  effe£f  than  making  a  fin  all 
biffing  noife.  September  18,  two  hours  after  midnight  there 
was  an  earthquake  felt  at  Santerini ,  tho’  the  fuhterraneous  fires 
had  had  a  free  paffage  for  fo  long  a  time  ;  it  did  not  do  any 
damage,  and  had  no  other  effefl  than  enlarging  the  ifland 
very  much,  and  removing  for  fome  days  the  fin*,  and  fmoke  into 
other  places,  thio?  new  vents  it  made  itfelf,  increafing  both  of 
■  1  them 
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diem  very  ccnfiderably ;  and  indeed,  F .  Goree  never  law  lb 
much  fire,  nor  heard  iuch  terrible  daps,  as  after  this  earthquake 9 
by  the  violence  of  thefe  claps,  houles  werefhaken  at  upwards  of 
three  miles  diflance  3  and  out  of  the  middle  of  a  great  Imoke, 
which  rofe  up  and  appeared  like  a  mountain,  one  might  fee  and 
hear  huge  pieces  of  rock  fall  down  into  the  lea,  and  upon  the 
illand,  thrown  out  with  the  lame  violence,  and  noife,  as  a  bullet 
out  of  the  mouth  of  a  cannon.  The  Leffer  Kammeni  was  fieve- 
ral  times  quite  covered  with  large  Hones,  crulted  over  with  burn¬ 
ing  fulphur  3  feveral.  of  which  rolling  afterwards  from  the  top 
of  this  little  illand  into  the  lea,  made  a  very  bright  light,  and 
afforded  a  pleafant  profped:  in  the  night  3  at  firH  F.  Goree 
thought,  that  the  fire  had  paffed  under- ground  from  the  new 
illand  to  this,  becaufe  they  are  not  far  afundei‘3  but  he  loon  found 
his  error,  and  that  this  fire  proceeded  only  from  thefe  Hones  ful- 
ph  ured  over  3  for  the  fulphur  with  which  they  were  crufied  over, 
'being  confirmed,  they  were  all  extinguifiicd  in  half  a  quarter  of 
an  hour,  excepting  icme  few  that  continued  Ihining  upwards  of 
half  an  hour :  One  day  when  the  Lejjer  Kammeni  was  all  on 
fire,  after  one  of  thefe  furious  claps,  and  the  air  was  lo  likcwiie, 
thro’  the  frequent  fialhes  of  fire  that  appeared  in  the  clouds, 
three  fiafhes  were  Teen  come  out  of  the  places  where  the  fire  was, 
which  one  could  not  difiinguifh  from  real  lightning,  but  that 
they  were  formed  lower,  and  at  the  two  ends  of  the  illand  5  by 
the  violence  of  one  of  thefe  claps,  part  of  the  top  of  the  new 
illand  was  carried  off  into  the  lea,  and  feveral  Hones  thrown  up¬ 
wards  of  two  miles  3  and  as  if  the  mine  had  been  exbauHed  by 
this  great  clap,  three  or  four  days  palled  without  any  noife,  and 
almofi  without  any  fire,  or  Imoke :  But  the  fire  loon  kindled 
again,  and  the  ifland  became  more  terrible  than  before  3  F. Goree 
was  then  at  a  village  fix  miles  off,  where  (notwit hfianding  it  lay 
under  a  mountain)  the  explofion  of  the  mine  was  difiinflly 
heard  3  the  caHle  of  Scaro  buffered  lo  violent  a  fncck,  that  the 
doors  and  windows  that  were  fhut,  were  opened  by  the  force  and 
violence  of  the  clap.  February  10th,  1708,  at  hair  an  hour 
after  eight  in  the  morning,  there  w;as  another  earthquake  at  ban¬ 
ter  ini  y  and  iome  perfons  affured  him,  that  there  had  been  ano¬ 
ther  the  night  before,  but  not  fo  lenfible  as  this  3  and  the  vulcano 
was  then  lo  far  from  being  exhaufied,  that  it  acquired  new-  force 
by  other  veins  of  fulphur,  which  took  fire  at  a  greater  dis¬ 
tance  3  as  appeared  from  the  fire  and  flames,  which  arole  lo  fre¬ 
quently  into  the  air,  and  fell  again  all  over  the  illand,  affording 
in  the  ifight-time  as  fine  a  fight  as  any  artificial  fii e-works 3  be¬ 
lt  de$ 
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fides  this,  lev'eral  large  rocks  joining  to  the  ifland,  which  be¬ 
fore  were  even  with  the  water,  were  now  railed  much  higher  3  and 
the  noile,  fmoke,  and  boiling  of  the  fea  increafed  much  ;  the 
fubterraneous  noile  was  more  violent  than  ever,  and  continued 
ieveral  days  together  without  any  intermiflion  3  and  in  a 
quarter  of  an  hour  the  mine  difcharged  itielf  five  or  fix  times  3 
the  noile  of  which,  with  the  large  quantity  of  Hones  it  threw 
into  the  air,  the  fhocks  it  gave  the  houles,  and  the  fire  which 
appeared  in  open  day  light  (which  was  never  feen  before) 
very  much  furpaffed  all  that  had  hitherto  happened.  The 
1 5th  of  April  was  the  molt  remarkable  both  for  the  great  num¬ 
ber,  and  violence  of  the  claps  5  by  one  of  which  near  ico  large 
Hones  were  thrown  up  all  at  once  into  the  air,  which  fell  agaim 
at  about  two  miles  diftance  into  the  lea 3  tho’  F.  Goree  was  them 
about  three  miles  off  from  the  new  ifland,  he  obferved  a  Hone  of! 
a  furprifing  bignefs,  which  did  not  rife  fo  high  as  the  reft,  butt 
was  driven" farther  in  a  ftreight  line,  like  a  cannon  ball.  Frorm 
the  15th  of  April  to  the  23d  of  May,  (which  was  a  year  frorm 
the  produflion  of  this  new  illand)  nothing  in  particular  was  ob¬ 
ferved,  only  that  the  ifland  increaled  in  height,  and  not  in  length  3 
and  that  one  furious  clap  beat  down  at  once  all  its  top,  which,  by 
the  allies  and  Hones  of  all  fizes,  that  fell  upon  it  both  day  and 
night,  became  much  higher  than  it  was  before  3  after  this  every 
thing  began  to  abate,  the  fmoke  decrealed,  the  fubterraneous 
noife  was  not  fo  violent 3  and  the  claps  tho’  very  frequent,  were: 
not  however,  fo  loud,  becaufe  the  funnels,  which  gave  vent  to  the 
fire  and  fmoke,  were  then  much  larger  than  they  were  before. 
Hitherto  F .Goree  had  viewed  this  illand  only  at  a  diftance3  but 
feeing  that  there  was  then  no  danger,  he  went  in  company  with 
T.Crifpo,  the  Ztff/«bifhop  of  Santerini  3  and  in  going  dire  Hi  y 
to  it,  they  were  obliged  to  pafs  over  a  place,  where  the  fea 
fmoaked  very  much,  but  did  not  bubble  3  where  they  were  no  1 
fooner  come  than  they  perceived  a  heat  flrike  upon  their  faces, 
which  was  no  other  than  the  fumes  of  the  lulphur3  upon  putting 
their  hands  into  the  water,  they  felt  it  very  hot  3  they  were  then  l 
500  paces  off  from  the  new  ifland  3  from  whence  they  went  di-  ' 
reftiy  over  to  that  part  of  the  illand,  where  it  had  increafed  in 
length  3  but  feeing  the  limoke  was  very  thick,  which  fhewed  that 
there  was  a  great  fire  all  thereabouts,  they  did  not  think  it  fafe 
to  go  any  nearer,  and  lo  latisfied  themlelves  with  viewing  only 
the  fpace  that  was  between  this  new  ifland,  and  the  Lejfer  Kara - 
merit,  thro’  the  narroweft  part  of  which  they  judged  a  galley 
might  pals  3  after  this  they  went  afhore  on  the  Great  Kavmeni , 
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from  thence  to  view  the  whole  burning  ifland  nearer,  and  without 
danger,  efpecialiy,  that  fide  of  it  which  was  lcarce’ly  feen  from 
the  caftle  of  Scaro,  from  hence  it  was,  that  after  having  well 
examined  every  particular,  they  judged  this  new  ifland  to  be 
about  2,co  foot  in  height,  five  miles  in  circumference,  and  a  mile 
over  at  itsbroadeft  part $  as  to  its  form,  it  is  oblong,  and  refem- 
'bles  in  fome  mealure  the  figure  of  a  dragon.  After  having  tar¬ 
ried  fome  time  upon  the  Great  Rammeni  (where  they  often  law 
at  no  great  diftance,  a  great  many  ftones  thrown  violently  out  of 
the  gulph  of  fire,  and  fall  down  again  with  a  terrible  noife  upon 
the  ifland)  they  refolved  to  coaft  it  round,  and  go  to  the  other 
•end  of  it,  where  the  ifland  had  not  increafed  for  ieveral  months, 
and  where  there  did  not  appear  any  fire  or  finoke  j  they  were 
within  100  paces  of  it,  when  putting  their  hands  into  the  water, 
they  perceived  it  warm,  and  that  the  farther  they  went  the  hot¬ 
ter  it  grew  5  at  this  inftant  the  mine  difeharged  ltfelf,  and  the 
wind  drove  upon  them  the  thick  {moke,  which  broke  out  with 
great  violence  every  time  the  mine  took  fire,  and  a  fhower  of 
afhes,  and  lmail  ftones,  no  bigger  than  little  hail  ftones,  falling 
upon  them,  they  were  obliged  to  quit  their  defign  of  going  on 
fhore  on  the  ifland  at  this  place  ^  this  fhower  of  afhes,  and 
ftones  being  over,  they  retired  a  little,  by  reaion  of  tne  great 
heat  of  the  water ;  and  letting  down  a  plummet,  they  had  at 
this  place  95  fathoms  of  waiter,  without  finding  the  bottom, 
the  line  not  being  long  enough  }  afterwards  viewing  the  ipace  <t t 
this  end  between  the  ifland,  and.  the  Lejfer  Rammeni)  they  found 
in  Ieveral  places  that  it  was  narrower  at  this  fine,  than  at  the 
other  5  and  that  if  the  new  ifland  fhould  continue  to  grow  big¬ 
ger,  feveral  rocks,  which  were  already  half  above  the  water, 
and  role  up  nearer  to  the  Lejfer  Rammeni)  would  in  time  fhut 
up  the  paflage,  and  join  -both  the  iflands  together,  lb  as  to  make 
a  little  port  between  them,  which  would  be  very  commodious  for 
the  fhipping  of  Santerini :  Afterwards  returning  to  the  cattle  of 
Scan,  they  paffed  by  the  little  port  of  the  Lejfer  Kaamem,  and 
notwithftanding  its  nearnels,  the  inhabitants  could  not  hear  any 
of  the  noife  that  this  new  ifland  made,  which  was  owing  to  its 
height :  During  the  reft  of  the  time  that  F.  Geree  tarried  at 
Santerini,  to  the  15th  of  Jugufl  1708  (at  which  time ^he '  came 
away)  the  fmoke,  fire,  nolle,  &C.  continued  «iuch  the  Ja.e  ..  . 
has  been  now  deferibed,  that  is,  always  pretty  moderate  From 
his  leaving  Santerini  to  the  tfth  of  July  1711, ,  F.  Gone  re- 
.‘,  ved  feveral  letters,  and  faw  and  ipoke  with  levera  perioas 


who  came  from  thence  j  and  they  all  told  him,  that  the  new 
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iftand  ft  ill  grew  in  length,  on  that  fide  next  ‘Terafia ;  that  then 
it  was  shout  fix  miles  in  circumference  3  that  as  to  the  fire,  and 
node  under  group .1,  they  were  more  moderate  than  before  s 
F.  Goree  considering,  that  the  paffages  which  give  vent  to  the 
fire  are  very  large,  and  almoft  in  the  middle  of  the  ifland;  and 
that  there  is  no  appearance  that  the  fire  will  ever  make  a  paifage 
at  the  bottom  of  the  lea,  fo  as  to  let  the  water  in  to  extinguifh 
it,  fuppoies  that  this  phenomenon  will  not  have  an  end,  till  the 
mine  of  iuiphur  be  entirely  confumed. 


Jn  Experiment  fiewing  the  Di  red  ion  of  a  drop  of  Oil  of 
Oranges  between  two  glafs  T lanes,  towards  any  fide  oj 
them  that  is  nearefi  prejfed  together  5  by  Mr .  Francis 
Hauksbee,  Phil.  Tranf.  N°  332.  p.  395. 


TH  E  glafs  planes  Mr.  Hauksbee  ufed  were  about  fix  inches 
iquare,  and  being  very  clean,  a  drop  or  two  of  oil  of 
oranges  was  let  fall  on  the  lower  plane,  fuppofe  at  B  Plate  X1I» 
Fig.  r.  then  the  upper  plane  was  laid  on  it,  fo  near  as  to  touch 
the  liquid,  that  it  might  become  contiguous  to  both  their  fur- 
faces  3  thus  the  planes  being  made  to  touch  each  other  at  the 
end  A,  remain  open  at  the  end  C,  the  lower  plane  lying  parallel 
with  the  horizon,  the  drop  of  oil  would  immediately  move  to¬ 
wards  that  end  where  the  planes  touched  each  other  5  and  when 
it  arrived  there,  it  was  but  reverfing  the  angle,  and  the  drop 
would  return  from  A  to  C,  and  after  the  lame  manner  it  might 
be  direded  to  any  fide,  or  part  of  the  fame:  Moreover,  if  the 
planes  were  elevated  eight  or  ten  degrees  at  A,  yet  would  the 
drop  afcend  towards  the  fide  A,  thoJ  not  fo  fwift,  as  when  the 
planes  were  in  the  above-mentioned  portion :  It  was  farther  to 
be  obferved,  that  the  nearer  the  drop  approached  the  fides  in 
contad,  the  velocity  of  its  motion  would  be  propcrtionably  in- 
creafed3  the  realon  of  which  fecms  very  plain  3  allowing  the 
afcent  of  water  in  fmali  tubes,  and  between  the  iurfaces  of  nearly 
contiguous  planes,  to  be  explained  from  the  force  of  aitradion, 
that  one  furface  has  to  another  at  fuch  a  d  ilia  nee  3  for  the  drop  j 
of  oil,  moving  an  towards  the  contiguous  lurlaces,  comes  to  en¬ 
large  its  fpace,  and  touch  the  planes  in  a  greater  number  of 
parts,  as  it  approaches  nearer  and  nearer  the  ends  in  contact  3 
thus  in  the  whoie  progrefs  of  its  motion,  it  is  continually  in- 
creafing  in  its  furface,  and  ccnfequently  the  force  of  attraction 
mui!  mcreaie  in  proportion  to  that  furface  3  lo  that  the  velocity 
pf  its  motion  mult  neceffarily  be  augmented :  d  his  experiment 
feems  very  flrongly  to  confirm  thole  formerly  made  on  the  fame 

fuhjcd, 


Royal  Society.  435 

fubje&,  from  the  gradual  increafe  of  the  motion  of  the  drop  j 
thereby  representing  the  leveral  appearances  of  the  alcent  of  wa¬ 
ter  in  different  fized  tubes,  or  between  planes  whole  iurfaces  are 
placed  at  different  diftancesj  the  flower  motion  representing 
thole  experiments  made  in  larger  tubes,  and  the  iwifter  in  final* 
ler  ones  3  and  the  fame  thing  is  to  be  obferved  in  planes  at  diffe-. 
rent  diffances  :  Mr.  Hauksbee  afterwards  repeated  the  fame  ex¬ 
periment  in  Vacuo,  where  in  all  refpebhs  it  anfwered  as  in  the. 
open  air,  which  is  a  plain  indication,  that  the  pretence  of  the 
air  has  nothing  at  all  to  do  in  producing  this  phenomenon. 

Qbfervcitions  on  the  produff  I  on  of  Mites  3  by  M.  Leewenhoeck* 

Phil.  Tranf.  N°  33 3.  p.498. 

I"'  H  O  S  E  fix  or  eight  long  particles  on  the  body  of  the 
mite,  and  which  one  would  call  hairs,  arc  longelt  on  the 
tipper  part  of  the  body,  and  twice  as  long  as  thofe  on  the  fide 
cf  the  laid  animal  3  and  upon  oblerving  carerully,  and  thro’ a 
niicrofcope  that  magnifies  much,  thofe  long  particles,  one  would 
be  apt  to  judge  that  fuch  a  long  particle  confifted  of  50  parts, 
relembling  io  many  ‘final]  joints  3  and  that  again  from  each  of 
thele  divifions  little  hairy  particles  proceeded,  which  afforded 
an  agreeable  fight:  M.  Leewenhoeck  obferved  with  great  atten¬ 
tion  the  aforelaid  long  particles,  in  order  to  dilcover,  whether 
there  were  any  motion  in  thole  parts,  which  appeared  like 
joints  5  but  all^ he  could  dilcover  therein,  was,  that  thele  little 
animals  could  move,  or  ffir  thole  long  particles,  which  he  for¬ 
merly  took  to  be  hairs,  in  fuch  a  manner,  that  when  they  were 
obliged  to  creep  thro’  narrow  paflages,  they  could  clap  them 
dole  to  their  bodies  3  and  that  each  of  thele  particles  had  but 
one  moving  joint,  which  was  next  to  that  part,  fattened  in  the 
(kin:  Thus  we  lee  the  wonderful  formation  of  that  little  ani¬ 
mal,  called  a  mite  3  but  what  (hall  we  fay  of  the  vaft  number 
of  leveral  kinds,  and  particular  forms  of  other  Animate  ula  5 
lb  me  of  which  are  lb  imall,  that  their  whole  body  is  not  only 
not  lo  thick  as  the  diameter  of  one  long  particle  on  the  body  of 
the  mite,  but  even  not  fo  big  as  one  of  the  (lender  particles,  on 
thole  jointed  parts  of  the  long  hairy  particles,  and  which  ar<| 
not  to  be  leen  but  thro’  lome  of  the  gieatelf  magnifiers.  In 
iherr,  the  imallnels  of  the  parts,  of  whicii  all  bodies  are  com* 
pofed,  and  let  together  is  lo  very  minute,  as  to  be  mconceive- 
ab’e :  Afterwards  M.  Leewenhoeck  took  lbme  mites  out  of  an 
earthen  veffel,  wherein  lay  lome  flower  of  wheat  for  about  14 
days  ;  and  viewing  them  thro’  a  microicopc,  he  could  not  pet- 
V  ’  X  i  i  2  .  ccw. 
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ceive,  tW  he  viewed  them  very  nicely,  thole  jointed  parts^ 
covered,  as  it  were,  with  hairs,  on  the  bodies  and  feet  of  the 
mites,  which  were  themfelves  fo  imall,  as  to  leem  to  be  no¬ 
thing  but  hairs  ;  and  tho’  he  viewed  leveral  of  thele  mites,  he 
doubted  whether  he  ever  faw  thole  little  hairs  on  the  hairy 
parts  but  once$  thole  parts,  which  appeared  fo  be  hairs  on 
the  hinder  part  of  the  body,  were  not  near  fo  long  as  thole 
of  lome  other  mites  he  had  taken  out  ofj  the  dried  bladder, 
of  an  ox  ;  and  though  thefe  were  dead,  yet  he  could  perceive 
on  thofe  parts  that  paffed  for  hairs,  other,  and  much  fmaller 
ones:  From  which  oblervation  he  confidered,  that  as  flies, 
which  we  judge  to  be  of  one  fort,  are  notwithstanding  of  very 
different  kinds  ;  for  fome  of  them  lodge  their  eggs  in  flelh, , 
others  in  cheeie,  others  again  in  dung;  and  accordingly,  the 
worms  that  are  batched  from  thefe  eggs,  receive  their  food, 
and  increafe,  from  the  leveral  fubftances  wherein  they  lie  ;  fo 
iikewife  among  mites,  there  are  fome  that  live  on  flelh, 
and  others  again  on  meal,  or  bread  :  For  his  further  fatisfac— 
ticn,  M.  Leewenhoeck  viewed  fome  figs,  thinking  to  find  a* 
great  many  mites  among  them,  but  he  met  with  no  more; 
than  three  or  four  that  were  living,  and  thefe  had  longer  hairs 
on  the  hinder-part  of  their  bodies,  than  he  had  hitherto  feen 
on  any  ;  and  thefe  again  were  alfo  covered  with  as  many 
fmall  hairs,  as  was  faid  above  :  In  his  iearch  after  mites,  he 
difcovered  a  kind  of  Animalcule,  fmaller  than  the  above-men¬ 
tioned  ones,  and  of  a  quite  different  figure  from  the  other  ; 
the  hairs  on  the  body  and  feet  were  very  Ihort  ;  the  body, 
and  particularly  the  head,  were  of  quite  another  make  ;  for 
thefe  had  on  the  fide  of  the  hqad  two  Ihort  inftruments* 
whereby  they  made  a  very  quick  motion;  whence  he  begar* 
to  confide r,  whether  thefe  mftruments  w7ere  not  given  them 
by  nature  to  convey  their  food  to  their  mouths,  becaule  their 
head  was  fhorter  than  that  of  a  mitey  which  latter  animal  is 
likewile  the  biggeft ;  he  alfo  confidered,  whether  this  Ant * 
malculum  might  not  be  the  produflion  of  a  very  fmall  fly.  t 
A  B,  PI.  XII.  Fig*  2.  reprefents,  as  it  appeared  thro’  the 
luicrofcope,  a  fmall  hair  of  one  of  the  above-mentioned  mites 
which  a  certain  gentleman  compared  to  an  Indian  or  Japax 
cane  with  feveral  joints,  and  faid  it  appeared  to  him  thro’  the 
microfcope,  as  if  there  were  fharp  twigs  fprouting  out  from  each 
joint  :  Moreover,  M.  Leewenhoeck  placed  before  four  different: 
microkopes  a  large  mire,,  which  he  judged  to  be  the  female 
Buck  on  the  point  of  a  lmali  pin,  that  he  might  the  better  view 
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thofe  parts,  taken  for  hairs  3  and  he  obferved  little  joints  in 
each  of  thofe  long  hairy  particles  3  and  when  he  turned  the 
mite  a  little  on  one  fide,  he  could  not  lee  thofe  fmall  parts 
any  more  3  whence  he  concluded,,  that  thofe  hairy  parts  were 
provided  with  two  very  fmall  hairs,  all  along  oppose  to  each  <$- 
therj  fo  t  hat  when  one  fide  was  turned  to  the  fight,  the  other  could 
not  be  feen  :  He  obferved,  that  one  of  thefe  mites,  after  being 
ftuck  on  the  point  of  a  pin,  laid  two  eggs,  one  of  which  ap¬ 
peared  to  the  eye  like  a  large  grey  pea,  and  the  other  he 
judged  to  be  like  a  fparrow’s  egg  5  another  mite  had  laid  four 
eggs  3  and  another,  which  he  had  newly  placed  before  a  mi- 
crofcope,  laid  two  eggs  3  the  mite,  that  had  laid  four  eggs, 
was  faftened  only  by  the  two  hinder  legs  of  the  left  fide  of 
her  body,  lo  that  fhe  could  move  the  fore-part,  and  even 
difplace  it  3  and  he  obferved,  that,  after  the  laid  mile  had 
been  ftuck  on  the  point  of  a  iharp  pin  for  the  fpace  of  ten 
days,  ihe  had  eaten  two  of  her  eggs  :  M.  Leewenkoeck  opened 
the  bodies  of  feveral  of  thefe  mites,  and  took  two  eggs  out 
of  one  of  them  3  and  at  another  time  three  out  of  the  body  of 
another,  which  were  full  grown  3  but  in  mod  of  them  he  could 
difcover  no  eggs  5  and  fome  of  them  he  fuppoled  to  be  males  5 
and  tbo’  the  liquid  matter  of  the  eggs,  which  he  took  out  of 
their  bodies,  was  evaporated  in  a  fhort  time  5  yet  thofe  eggs, 
the  mites  had  laid,  prcferved  their  perfed  magnitude  and 
roundnels$  the  reafon*of  which  was,  as  he  imagined,  that  the 
/hells  of  thofe  eggs,  he  had  taken  out  of  their  bodies,  had  not 
yet  acquired  their  full  hardnefs,  and  confequently,  the  liquor 
was  more  eafily  evaporated  :  He  put  the  above-mentioned 
mite,  that  had  laid  two  eggs,  into  a  box,  together  with  a  mi- 
crofcope,  before  which  it  was  placed  3  and  on  the  17th  of 
October  he  put  it  into  his  pocket,  to  fee  what  time  was  re- 
quifite  for  hatching  the  young  mites  from  the  eggs  3  he  viewed 
thefe  eggs  more  than  once  every  day  3  and  after  he  had  car¬ 
ried  them  nine  days  in  his  pocket,  he  obferved,  that  the  eggs, 
which  were  at  firft  tranfparent,  became  dark  at  one  extremi¬ 
ty,  and  that  that  darknefs  increafed  from  time  to  time  3  fo 
that  on  the  30th  of  Ottober  he  could  difcern  but  a  very  fmall 
part  of  the  egg  tranfparent  3  and  on  the  fir  ft  of  November  he 
obferved  but  one  egg  3  and  that  which  remained  of  it  was  fo 
little,  and  lay  fo  contufed,  that  he  could  determine  nothing 
with  certainty  3  and  in  the  fecond  egg  be  did  not  only  obferve 
the  fame  appearances  as  the  other,  but  he  likewife  faw  an 
Animalculum  lying  in  iq  of  which  he  could  peiceivc  the  head. 
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and  fome  of  the  hairy  parts  of  the  body  ;  and  whereas,  tb$ 
Animalculum^  being  now  compleat,  did  not  quite  fill  the  fhell 
of  the  egg*  fome  part  of  which  was  now  tranfparent,  whereby 
he  could  more  plainly  dilcover  the  Animalculum ,  and  its  hairs 
in  the  egg  ;  whereupon,  he  refolved  to  view  the  faid  Ani¬ 
malculum  feveral  times  that  day,  and  in  about  an  hour  after 
his  firfb  difcovery,  he  obferved,  that  the  Animalculum  had; 
forced  cut  about  a  third  part  of  its  body,  and  was  making  a 
great  motion  w  ith  four  of  its  feet  •  but,  forafmuch  as  it  could 
not  fallen  its  legs,  which  it  had  put  out  of  the  ihell,  upon  any 
place,  it  made  a  great  ftir  therewith  for  that  whole  day,  with¬ 
out  being  able  to  bring  its  body  farther  out  of  the  fhell  5  but 
next  day  it  was  dead.  Upon  viewing  tbefe  eggs,  as  they  were 
placed  before  the  microfcope  with  the  light  of  a  candle,  he 
obferved  a  vaft  number  of  exceeding  fmall  lights,  or  tranfpa- 
rencies,  in  the  egg-fhell,  which  he  imagined  might  be  owing 
to  the  unequal  thicknefs  of  the  parts  of  the  faid  egg-ihelh 
He  likewiie  obferved,  that  a  mite,  which  had  been  fluck  thro* 
the  back  with  the  point  of  a  needle,  had  an  egg  {aliened  to 
the  fmallell  part  of  one  of  its  legs  5  and  tho’  it  moved  its  foot 
very  much,  yet  the  egg  Hill  continued  to  Hick  fall  thereto  s 
Whence  he  concluded,  that  the  eggs  of  mites  are  of  the  fame 
nature  with  thofe  of  caterpillars,  and  other  reptiles,  whofe 
eggs,  wherever  they  fall,  Hick  fall,  by  means  of  a  Himy,  or 
glutinous  matter,  wherewith  they  are  *  lurrounded ;  but  next 
day  he  obferved,  that  the  mite  had  worked  the  egg  off  its 
leg,  and  by  the  help  of  its  claws  held  it  in  one  of  its  feet  ; 
and  tho’  he  made  a  great  Hir  with  its  legs,  and  particularly 
with  that  which  held  the  egg,  yet  it  did  not  let  it  drop,  but 
Jhifted  it  from  one  foot  into  the  other,  which  was  a  very 
agreeable  fight ;  but  next  day  it  was  not  to  be  found : 
ISiot  being  fatufied  with  the  aforefaid  obfervations,  he  placed 
before  two  microfcopes  two  other  mites,  which  he  judged  to 
be  females  5  one  of  thefe  had  laid  two  eggs,  and  the  other 
three  5  and  as  far  as  he  could  judge,  they  were  about  three  , 
diys  old  5  in  the  day-time  he  carried  thole  microfcopes  about 
with  him,  together  with  the  mites  j  and  after  the  fpace  of  ten 
diys,  he  obierved,  that  two  of  the  eggs,  which  lay  clofe  to 
each  other,  had  been  batched,  and  that  the  young  mites  were 
come  out  of  them,  and  the  fhells  lay  open  ;  but  he  could  not 
find  the  mites  5  as  for  the  other  three  eggs,  there  came  a 
young  mite  out  of  one  of  them  the  lame  day  ;  and  on  the 
iith  day  another  came  out  3  but  it  could  not  thruH  out  its 
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body  above  half  way,  and  did  not  live  above  a  day  $  which 
might  be  owing,  as  M.  Leewenhoeck  imagined,  to  its  flicking 
fait  in  that  glutinous  matter,  with  which  the  egg  was  fur- 
rounded  5  as  to  the  third  egg,  it  lay  lengthways  to  the  fighr, 
and  he  expelled  before  three  days,  that  the  young  one  would 
have  come  out  5  computing  that  the  Animalculum  was  arrived 
to  its  full  growth  in  the  egg,  and  that  it  had  filled  it  both  in 
length  and  breadth,  there  being  likewifc  a  tranfparency  in  the 
egg  5  at  length,  there  came  a  little  mite  out  of  the  third  egg, 
contrary  to  his  expectation,  which,  he  imagined,  died  in  the 
fhell  before  it  could  get  quite  out :  When  we  coniider,  that 
the  eggs  of  mites  are  laid  one  after  the  other,  and  that  in  the 
copulation  of  thefe  animals,  a  great  many  of  their  eggs  are,  in 
all  probability,  impregnated  at  the  fame  time  ;  and  moreover, 
that  in  differing  fuch  an  Animalculum ,  its  Vifcera  cannot  be 
£xaclly  diftinguifhed,  how  fmali  then  rnuft  the  Animalcula  be, 
that  are  found  in  its  Semen  Mafculinum  :  Now  to  compart  the 
bignels  of  mite  eggs  with  thofe  of  a  pigeon’s  ;  if  we  fuppofe 
One  egg  of  a  mite  to  be  equal  to  the  diameter  of  a  hair  of 
one's  head  (as  it  appeared  to  M.  Lee-wen hoeck  thro’  a  mifero- 
fcope)  and  tfco  hairs  of  a  man’s  head  laid  by  each  other  to 
be  equal  to  the  length  of  an  inch,  and  the  diameter  of  a 
pidgeon’s  egg  to  be  §  of  an  inch  5  then  4.50  diameters  of  a 
mite’s  egg  are  equal  to  one  diameter  of  a  pigeon’s  egg  •  and 
fuppofing  their  figures  to  be  alike,  we  may  affirm  that 
91125000  eggs  of  a  mite  are  not  bigger  than  one  egg  of  a 
pigeon. 

On  the  10th  of  November,  by  means  of  glutinous  matter, 
M.  Leevoenhoeck  fluck  two  mites,  he  judged  to  be  females, 
upon  the  point  of  a  fmali  pin,  and  on  the  twelfth  of  the  fame 
month,  he  found  they  had  laid  three  eggs  between  them  3  the 
next  day  there  were  four,  and  foon  after  6  5  he  let  thefe  eggs 
{land  upon  his  defk,  to  fee  how  long  it  would  he,  in  that  cold 
weather,  btfore  they  were  hatched  :  On  the  eighth  of  i De¬ 
cember  he  could  perceive,  that  one  of  thefe  mites  flirted  three 
of  her  legs  5  but  after  that  he  could  perceive  no  more  flgns  of  life 
in  her  :  From  the  tenth  November,  he  viewed  lev  era!  times 
the  faid  fix  eggs,  and  obferved,  that  at  their  thickefl  end  (for 
they  feemed  to  be  exaffly  fhaped  like  hen  eggs)  they  appeared 
darker  and  darker  5  and  on  the  22d  of  December ,  he  could 
perceive  upon  the  thickeft  end  of  one  of  the  eggs,  which  fluck 
fall,  a  little  mite,  -that  had  worked  itfelf  fo  far  out  of  ih@ 
fife!!,  as  to  nuke  a  continual  flirting  with  four  of  its'  legs, 

but 
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but  not  being  able  to  fallen  them  any  where,  he  fuppofed  it 
would  foon  die  :  On  the  i5th,  he  further  oblerved  another 
mite  got  out  of  its  Ihell  5  whence  we  may  conclude,  that  as 
the  chickens  of  hens,  and  the  young  of  other  animals,  are  not 
iacreafed  or  nounfhed  in  the  eggs,  unlefs  the  dam  fits  on 
them,  and  that  all  their  eggs  are  hatched  about  the  lame 
time*  fo  here,  on  the  contrary,  the  eggs  of  mites  not  being 
iat  upon,  but  from  time  to  time,  and  the  eggs  laid  on  teveral 
<days,  the  young  muft,  confequently,  be  hatched  at  difterent 
times-  From  th^fe  experiment  we  may  obferve,  what  an  in¬ 
fluence  warmth  has  on  the  eggs  of  mites  5  for,  from  thofe  he 
carried  in  his  pocket,  young  ones  were  produced  on  the  iitfc 
rr  2  2th  day  ;  but  thofe  he  kept  in  a  box  upon  his  delk,  were 
act  hatched  in  lefs  than  feven  weeks  time.  Thus  we  lee  how 
regular  the  prodta&ion  of  a  mite  is,  ami  how  admirable  the 
itrufiure  of  fuch  an  Anmalcum  j  wherefore,  fuch  as  entertain 
that  vulgar  error,  that  a  great  many  Anim&kula  are  produced 
of  themielves,  or  out  of  corruption,  may  now  be  convinced  ot 
the  contrary  :  Moreover,  M.  Lee^enhoeck  difeovered  both  in 
cheefe  and  otherways,  a  great  many  empty  husks  or  pellicles » 
of  mites,  which  he  imagined  to  be  moftly  the  skins  ot  dead 
mites  *  but  when  be  now  perceived,  that  the  dead  mites  weie 
mot  tranfparent,  he  began  to  confider,  whether  theie  mites s 
might  not  caft  their  skins,  as  well  as  leverai  other  animals  5; 
Vat  that  demands  a  farther  enquiry  :  After  more  than  ordinary! 
cold  and  frofty  weather,  in  1708,  M-  Leewenhoeck  procured  1 
feme  mites,  that  were  taken  from  a  bladder,  and  viewing  thenn 
*Vth  a  glafs,  he  law  that  lome  of  them  were  oead,  and  others! 
ftill  alive,  but  very  flow  in  moving.  In  the  latter  end  ol  win¬ 
ter  he  took  a  glais  tube  of  about  the  length  of  a  Ipan,  and 
thicknefs  of  a  common  writing  pen,  wherein  he  put  three  or: 
fem*  mites  he  Judged  to  be  females,  and  together  with  therm 
1  lon“  fce  oAnSox’S  dried  bladder,  which  he  had  laid  in, 
rain-water  for  a  very  fmall  fpace  of  time,  becanfe  it  was  veryj 
hard  -  but  he  preffed  it  again  with  a  clean  cloth,  tha 

water’ therein  might  be  no  hindrance  to  the  mites,  and  after¬ 
wards  be  flopped  both  extremities  of  the  tube  with  little  pieces 
of  cork  -  but  a  few  days  after,  he  could  perceive,  that  the: 
little  moifture,  evaporated  from  the  imall  piece  of  bladder, 
had  fixed  itfelf  to  the  Tides  of  the  glais  in  a  great  number  of 
exceeding  fmall  drops  of  water  5  and  that  the  hairy  pans  of 
the  mites’  had  been  fo  entangled  in  that  imall  quantity  of  mo 
flare,  that  they  could  not  extricate  themielves  therefrom,  and 
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fb  died  5  thereupon  he  opened  the  glafs  tube,  and  wiping  it 
with  a  clean  dry  cloth,  he  again  put  a  little  bit  of  dry  biadder 
therein,  together  with  four  mites  5  and  viewing  them  in  the 
great  froft,  he  obferved  that  one  of  the  mites  had  difpofed  all 
his  legs  fb  exactly  under  his  body,  that  as  a  perfon  viewed 
him  on  the  upper  part,  none  of  them  could  be  feen  5  whence 
he  concluded,  that  that  mite  was  dead  :  Having  again  viewed 
the  laid  mite  a  day  or  two  after  the  fecond  hard  trod,  he  ob¬ 
ferved,  that  it  lay  in  the  fame  place,  and  in  the  fame  man¬ 
ner,  as  it  had  done  two  months  before  5  the  other  mites  were 
alfo  very  much  dried,  and  fhriveled  up,  and  their  bodies  bent 
double,  and  they  likewife  dead  5  however,  fancying  that  the 
aforefaid  mite  was  dill  alive,  he  viewed  her  again,  and  law 
her  begin  to  move  one  of  her  legs ;  whereupon,  he  warmed 
the  glafs  tube  a  little,  and  obferved  that  the  little  animal 
did  not  only  dretch  out  her  legs,  but  begin  to  creep  very  gently 
along  5  it  feemed  very  furprifing  to  M.  Leewenhoeck ,  that  fo 
lmall  an  animal  dioul<J  live  upwards  of  two  months  dicking 
to  the  fides  of  the  glals  in  fo  fharp  a  frod  5  nor  was  its  moi- 
ffure  evaporated,  whereas  the  dead  mites  were  fhriveled  up 
in  fuch  a  manner,  that  they  were  not  half  fo  big,  as  when 
alive  :  Moreover,  M,  Leewenfooeck  caufed  the  painter  to  draw, 
as  it  appeared  thro’  the  microfcope,  the  half  of  one  of  thofe 
particles,  reprefented  by  CD4  PI.  XII.  Fig.  3.  that  feemed  to 
be  hairs,  and  are  found  in  great  numbers  on  the  bodies  of 
bees.  In  rhe  month  of  Auguft>  danding  by  a  fifhmonger’s  /hop, 
whild  they  were  laying  their  dry  ling  in  water  to  foften  it,  he 
obferved  feveral  little  animals  running  about  upon  the  fifh  3 
whereupon  taking  five  of  them,  he  put  them  into  a  glafs  tube, 
together  with  a  little  bit  of  the  faid  dried  fifh,  in  order  to  ob- 
ferve  what  fort  of  animals  would  be  produced  from  them  $  and 
after  having  fhut  them  up  for  fome  days,  he  obferved,  that 
they  had  changed  their  fkins,  and  made  a  great  many  holes  in 
the  cork  that  ftopped  one  end  of  the  tube,  and  fo  far  infinuated 
themfelves  therein,  that  none  of  their  bodies  could  be  feen  ; 
thefe  animals  do  alfo  a  great  deal  of  damage  to  furriers  ♦  the 
cad  pellicle  of  one  of  thefe,  juft  as  it  appeared  to  the  na¬ 
ked  eye,  is  reprefented  between  E  and  F,  Fig.  4.  •  More¬ 
over,  he  placed  a  particle  of  the  laid  AniwulculuM  before  a 
microicope,  in  order  to  view  thofe  parts  that  appear  like  hairs 
to  the  naked  eye,  and  he  found  that  thefe  long  particles  were 
encompafted  with  other  parts,  branching,  or  fpringing  out  of 
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the  fides  thereof,  in  the  fame  manner  as  thofe  of  the  mite  and 
bee  above-mentioned  5  and  yet,  as  fmall  as  thofe  parts  are, 
each  of  them  has  a  hole,  or  cavity,  wherein  thofe  hairy  parts 
are  planted,  that  Hand  on  the  new  fkin  of  the  Animalculum  5 1 
thefe  hairy  particles  were  upon  the  darkeft  part  of  the  skin,, 
and  the  whitifh  parts  were  the  joints  of  the  Animalculum  ; 
and  fome  of  them  were  long,  and  others  fhort,  but  otherwise 
of  the  fame  fliape  5  he  caufed  one  of  the  fhorteft  to  be  drawn, 
as  reprelented  between  G  and  H,  Fig*  5*  <md  b®  judged  it 
to  be  about  half  as  long  as  the  longeft  :  Thefe  Animalcula  are 
not  produced  from  fat,  but  from  others  of  the  fame  fpecies, , 
which  had  their  beginning  with  all  other  animals.  It  was  faid! 
above,  that  thefe  Animalcula ,  having  call  their  skins,  had  dug; 
fodeep  into  the  cork,  that  they  could  not  be  feen  5  but  om 
the  eighth  of  September  he  difcovered  two  winged  animals,, 
like  fmall  beetles,  whofe  fore  and  hinder  part  was  black,  andl 
the  middle  brown,  with  fome  fpeckles;  and  they  had  two) 
fhields  upon  their  bodies,  which  covered  their  wings,  and  the: 
skins  they  had  call,  after  coming  out  of  the  cork,  lay  aboutt 
the  glals :  Now  to  fatisfy  himlelf,  that  the  faid  Animalcules 
were  changed  from  worms  into  flying  animals,  he  opened  two) 
of  the  holes,  they  had  made  in  the  cork,  and  obferved  am 
Animalculum  lying  in  one  of  them,  which,  indeed,  had  cafb 
its  skin,  but  was  not  yet  become  black,  but  ftill  continued1 
white,  and  about  the  flze  of  a  common  fmall  fly  :  On  the: 
nth  of  September  two  more  of  the  above-mentioned  Animal - 
cula  came  out  of  the  cork  5  and  the  female,  which  at  firft  wass 
all  white,  and  ftill  like  an  Aurelia ,  and  ftirred  very  much,  be¬ 
came  red,  and  afterwards  turned  to  a  darker  red  :  On  the: 
17th  of  the  fame  month,  the  Aurelia  had  call  its  skin,  whichi 
was  exceeding  thin,  and  ran  about  the  glals,  but  it  was  nott 
arrived  to  that  blacknefs  others  had,  that  had  run  longer! 
about  the  glals. 

I  K  L,  Fig.  6 .  reprefents  one  of  thofe  Animalcula  5  IL,  the: 
two  little  fhields  that  cover  the  wings,  when  it  does  not  fly  $■ 
K,  the  tail,  or  hinder  part  of  the  body,  on  each  fide  of  whichi 
are  the  wings,  which  were  partly  folded  up  5  for,  that  Ani¬ 
malculum  cannot  Iheath  its  wings  in  its  fhields,  without  partlyv 
folding  their  extremities  :  Now,  fince  we  fee,  that  the  worms, 
whofe  skin  is  reprelented  by  Fig.  6.  are  turned  into  flying; 
animals,  which  lay  their  young,  or  eggs,  in  all  parts  of  a 
ho ufe  -  and  fince  it  is  natural  to  all  animals  to  flow  their  eggs, 

where. 


Royal  Society.  443 

where  they  can  be  beft  preferved  and  hatched,  it  will  not  ap¬ 
pear  ftrange,  that  thefe  animals  are  mollly  found  upon  furs 
that  are  fat :  M.  Leewenhoeck  took  a  little  bit  of  the  fat  of  an 
o*,  and  laid  it  by  thefe  Animalcule  but  he  could  not  perceive 
that  they  fed  upon  it.  About  the  latter  end  of  May  he 
fe arched  for  fome  mites  on  a  piece  of  dried  flefla  of  a  whale, 
which  hung  upon  a  little  firing  fattened  to  a  nail  in  his  clofet, 
and  he  perceived  that  feveral  of  the  laid  blackifli  Animalcule 
fell  off  from  the  piece  of  whale’s  flefh,  and  this  happened 
four  times  fucceffively  on  feveral  days  5  whereupon,  he  put 
moft  of  the  flying  animals  into  a  glafs-tuoe,  which  he  flopped 
in  fuch  a  manner,  as  not  to  exclude  the  air,  and  he  put  into 
the  faid  tube  a  little  bit  of  whale’s  flefh,  upon  which  he  ob¬ 
served  that  they  fed  greedily,  and  that  a  great^  deal  of  their 
excrement  lay  upon  the  glafs.  On  the  31ft  ot  May  he  ob- 
ferved  three  eggs  lying  upon  the  glafs,  and  they  were  woite  3 
but  having  none  of  that  vifcous  matter  about  them,  which 
the  eggs  of  moft  of  the  Animalcule  have,  they  did  not  flick  to 
the  glafs,  but  fell  among  the  excrements,  io  that  he  could  not 
diftinguifh  them  :  In  the  firft  glafs  tube,  wherein  were  thofe 
Animalcule  he  had  fhut  up  all  the  winter,  and  that  were 
turned  into  flying  animals,  he  obferved  two  young  Animalcule 
running  about,  whofe  skins  are  repreiented  by  Fig.  4.  but 
how  many  there  were  of  them  he  could  not  dilcover,  pecaufe 
about  a  month  before  he  had  put  into  the  tune  the  tail  of  a 
pole-cat,  that  they  might  lubfift  on  the  fur,  which  he  was  to.d 
they  ufed  to  feed  upon,  and  atterwards  he  put  into  the  fame 
tube  a  little  bit  of  whale’s  flefh  ;  thefe  young  Animalcula 
were  but  little  bigger  than  the  above-mentioned  eggs  ;  and  in 
a  day  or  two  after  that,  he  could  neither  fee  eggs,  nor  any 
of  the  Animalcula  ;  whence  he  concluded,  that  _  the  above- 
mentioned  flying  animals  had  eat  up  both  their  eggs  and 
young  :  He  took  the  pole-cat’s  tail  out  of  the  glafs,  and  ex¬ 
amining  if,  found  a  live  Animalculum  therein,  as  fmall  as  an 
egg,  and  it  appeared  very  white  to  the  naked  eye ;  he  (hot  it 
up  in  a  little  glafs,  together  with  a  bit  of  whale  s  fieih,  and 
he  perceived,  that  in  a  few  hours  after,  it  had  aflumed  a  roly 
colour ;  he  alfo  found  three  eggs,  in  one  of  which  the '  Am* 
malculum  was  fo  large,  that  by  a  microfcope  he  could  dt (cover 
part  of  the  body  thro’  the  fhell ;  and  two  days  after,  being 
the  eighth  of  June,  he  could  perceive  thro  a  microfcope 
upon  the  wreathed  or  notched  parts,  red  ltreaks,  upon  which 
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were  long  hairs  5  and  in  the  evening  the  AnmaUuluvJt  was  got 
out  of  the  egg-fhell,  and  next  morning  it  had  aflumed  a  rofy 
colour  ;  On  the  15th  of  June  he  law  fome  few  eggs  upon  the 
glafs,  whereupon  he  took  two  out,  and  put  them  into  a  glafs 
tube  of  the  length  and  breadth  of  a  finger,  leaving  fix  or  eight 
others  in  the  aforefaid  glafs  §  and  taking  the  above-mentioned 
blackilh  Animalcule  out  of  the  glals,  he  carried  the  glals 
tube,  where  the  two  eggs  were,  about  with  him  in  his  pocket, 
that  he  might  fee  how  much  footer  thele  would  be  hatched, 
than  thofe  he  left  upon  his  desk  in  a  large  glafs  tube ;  and  on 
the  15th  of  June  he  difcovered  young  ones  hatched  from  the 
eggs  he  carried  about  with  him,  as  on  the  20th  were  thofe  in 
the  tube  that  lay  upon  his  desk  :  On  the  5  th  of  July  he  ob- 
ferved  that  in  both  the  glaffes,  that  contained  the  above-men¬ 
tioned  worms,  or  rather  running  animals,  fome  of  them  bad 
left  the  bit  of  whale’s  flelh,  and  lay  very  quiet  upon  the 
cork,  mfomuch  that  he  imagined  they  were  going  to  be  changed 
into  flying  animals,  but  he  foon  found  his  miftake  $  for  they 
only  lay  upon  the  skins  they  had  call,  and  then  the  flying 
animals  daily  laid  their  eggs,  out  of  which  alio  came  young 
ones,  but  molt  of  the  eggs  that  had  been  laid  were  eaten 
up  $  to  prevent  which,  fome  of  thofe  flying  animals  thrufl: 
their  eggs  between  the  cork  and  the  glafs,  infomuch  that  fome 
of  the  eggs  became  flattifh  $  yet  notwithflanding  that,  young 
ones  were  hatched  out  of  them  3  a  few  days  after  the  fifth  of 
July,  he  perceived,  that  fome  of  the  creeping  or  running  ani¬ 
mals  had  gnawed  holes  into  the  cork,  where  they  had  dug  fo 
deep,  that  one  could  not  fee  their  bodies  :  In  the  beginning  of 
Auguft,.  he  view’d  them  again,  but  could  not  perceive  any 
flying  animals  changed,  as  he  expe&ed,  from  the  creeping 
ones  $  wherefore  he  cut  off  a  little  of  the  cork  in  two  feveral 
places,  where  thofe  creeping  animals  had  been  digging,  and 
he  difcovered  an  Animalculum ,  which  had  caft  its  skin  for  the 
laft  time,  and  lay  ftill  upon  the  hinder  part  of  its  body,  and 
in  the  Aurelia,  which  was  white  5  only  that,  upon  the  notches 
of  its  body,  there  were  red  ftreaks,  and  when  he  went  to  touch 
it  with  a  needle,  it  ftirred  its  body  very  much  :  On  the  tenth 
of  Augufl  he  obferved,  that  one  of  the  Aurelia's  was  ftript  of 
its  little  skin,  which  was  exceeding  thin  ;  1b  that  it  was  an 
agreeable  fight,  as  he  viewed  it  thro’  his  microfcope  ^  this 
Animalculum  did  not  feem  to  have  any  motion  in  it,  and  it 
was  of  a  dark  colour  :  In  all  his  obfervations,  M.  Leewenhoeck 
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never  could  perceive  any  copulation  among  thole  Animalcu}a% 
when  changed  into  flying  animals  9  whence  he  concluded,  that 
they  were  all  females,  as  feveral  other  flies  are.  M.  Go/edqart, 
in  his  fecond  part,  N.  114.  of  the  origin  and  properties  of 
worms,  caterpillars,  ^3c>  calls  thefe  animals  he  defcribes,  p.  idS, 
the  furrier  s  plague*,  and  fays,  he  found  of  them  in  the  fea¬ 
thers  of  a  ducjc,  and  fuppofes  them  to  be  produced  from  fat  5 
from  whence  it  appears,  that  notwithllanding  all  the  pains  the 
faid  Goedaart  bellowed  in  his  enquiry  after  thofe  animals, 
which  he  calls  bloodlefs,  he  was  got  no  farther  than  to  main¬ 
tain,  that  there  were  Animalcula  produced  of  themfelves  : 
M.  Leewenhoeck  kept  thele  animals  two  winters  fhut  up  in  glafs 
tubes,  and  he  judges  they  can  fecure  themfelves  in  wood 
again!!  the  winter,  becaufe  they  had  dug  deep  into  the  cork  5 
infomuch,  that  if  he  had  not  hindered  them,  they  would  have 
bored  thro5  in  feveral  places. 


An  Account  of  an  hydropical  cafe ,  in  which  the  Gall-badder 
was  very  much  difi ended  5  by  Mr .  Yonge,  Phil.  Tranf. 
N°  333.  p.  42 6". 

MRs.  2)yer  was  about  thirty  years  of  age,  the  mother  of 
feveral  children,  and  very  healthful  till  January  1711, 
when  after  frequent  watchings  upon  an  extraordinary  occalion, 
fhe  was  affli&ed  with  a  pain  in  the  belly,  like  the  cholic,  but 
which  proved  to  be  an  Afcites  9  which  increafed  fo  fall,  in 
fpite  of  all  Mr.  Tonge's  endeavours,  that  on  March  the  ninth, 
being  a  1  mo  ft  fuffocated,  he  was  obliged  to  tap  her  with  a  hol¬ 
low  needle  in  the  ufual  place,  and  to  repeat  the  operation  as 
often  as  fhe  filled  9  and  by  that  means  fne  brought  away  the 
feveral  quantities  of  water  at  the  times  here  mentioned  5 
March  9,  he  drew  off  nine  pints  9  the  14th,  eight  pints  9 
April  2,  twelve  pints 3  the  idth,  ten  pints  9  May  17,  fourteen 
pints  5  3 1  A,  fourteen  pints  9  June  1 4th,  fourteen  pints  9  the 
24th,  fourteen  pints  5  July  the  7th,  feventeen  pints  9  the  2ift, 
fixteen  pints  9  the  30th,  fixteen  pints  9  Auguft  the  tfth,  four¬ 
teen  pints  9  the  17th,  fourteen  pints  9  the  26th,  thirteen  pints  9 
September  iA,  6'th,  and  22d,  eleven  pints  and  a  half  9  October 
the  1  A,  three  pints 9  and  the  30th,  fifteen  pints  9  fo  that  in 
in  the  (pace  of  eight  months  he  drew  off  214  pints  and  a  hall 
of  water :  She  died  November  4,  1 7 1 1,  and  opening  her  belly, 
there  ilfued  out  fourteen  pints  of  a  greenifli  Serum ,  mixed 
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with  a  very  purulent  matter,  not  a  little  foetid  ;  the  jnteftines, 
efpecially  the  Colon ,  were  livid  almoft  every  where,  and  ad¬ 
her'd  in  feveral  places  to  the  Teritonaumy  tho*  they  had  been 
fo  long  immerfed  in  water  ;  the  Omentum  was  alfo  black,  and 
almoft  confumed  ;  the  liver,  which  he  expe&ed  to  be  indu¬ 
rated,  had  no  blemifh,  only  two  fuperficial  ulcers  on  the  left 
lobe  ;  both  that  and  the  cPeriton<eum  (which  are  ufually  full 
of  j Hydatides  in  hydropical  perfons)  were  quite  free  of  them  5 
but  there  were  feveral  on  the  ftomach  ana  guts  ;  he  found  a 
large  bladder,  diftended  like  that  of  an  ox,  filling  up  almoft 
the  whole  region  of  the  liver  and  ventricle,  and  adhering  fo 
firmly  to  the  adjacent  parts,  that  he  could  not  feparate  them 
without  difficulty,  and  extra£l  them  whole  ;  which  prov’d  to 
be  the  gall-bladder,  and  by  its  diftenfion  it  had  torn  the  liver 
afunder,  one  part  of  which  adher’d  to  the  left  fide  of  this  pro¬ 
digious  CyftiSy  and  another  part  behind  it,  towards  the  back, 
and  both  expanded  with  it  and  faftened  to  it,  in  the  manner  as 
the  temporal  mufcle  is  to  the  fcull ;  the  whole  weigh’d  10 
pounds  and  12  ounces  ;  it  had  no  paflage  to  let  out  the  matter 
it  contained,  tho’  he  lqueezed  it  hard  to  that  purpofe  ;  nor 
could  he  find  any  by  probes  ;  lo  that  he  was  obliged  to  make 
way  by  a  knife,  and  let  out  of  it  feven  pints  of  a  black  li¬ 
quor,  like  coffee  ;  which  having  ftood  a  night  in  a  bafon,  near 
a  quart  of  thick  yellow  Feces  fubfided  :  The  liquor  in  this 
bladder,  and  what  was  found  in  her  belly  after  her  death, 
added  to  what  wasdifcharged  before  by  FaracentefiSy  amounted 
to  235  pints  5  befides  the  prodigious  quantity  of  matter,  which 
filled  this  large  bag,  he  found  feveral  pieces  of  membranes, 
like  a  gut,  or  bladder  cut  into  pieces;  it  was  very  furprifing, 
that  during  the  whole  time  of  her  ficknels,  Ihe  difcharged  by 
urine  near  as  much  as  fhe  drank ;  and  yet  by  computation  fhe 
leaked  into  the  Abdomeny  from  March  to  November  following, 
near  a  pint  every  24  hours :  When  her  belly  was  near  full,  her 
thighs  and  legs  ufed  to  fwell,  and  grow  difcoloured,  like  an 
approaching  gangrene  ;  but  both  went  off  after  tapping,  by 
fri&ion,  and  a  warm  lotion.  - 
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*£be  Head  of  a  monftrous  Calf  by  Mr.  Craig.  Phil.  Tranf. 

N°  333.  p.  429. 

A  Butcher  brought  Mr.  Craig  the  head  of  a  monftrous  calf* 
which  he  had  taken  out  of  a  cow’s  belly  3  the  upper  jaw 
was  divided  into  two  halves,  as  far  as  to  the  Dura  Mater  ; 
each  half  had  a  diftindt  eye  and  noftril  3  and  the  lower  jaw 
was  bent  round  fo  entirely,  that  it  lay  exadlly  between  the 
two  halves  of  the  upper  jaw,  making  the  tongue  lie  upon  the 
forehead,  about  two  inches  above  the  teeth  of  the  under  jaw, 
and  in  the  fiflur.es  of  the  upper  jaw  5  this  preternatural  divifion 
of  the  upper  jaw  was  not  covered  with  hair,  but  with  a  Cutis 
of  a  florid  colour  3  the  calf  was  come  to  its  full  time,  and 
made  great  ftrugglings,  when  the  butcher  knocked  the  cow 
on  the  head  3  which  by  fome  lymptoms  they  judged  would 
have  died  in  the  calving  ;  it  was  fuch  a  large  calf,  that  an 
old  experienced  butcher  affirmed,  he  never  faw  but  one  other 
fb  large  at  calving  3  the  legs  and  feet  were  as  big  as  thofe  of  an 
ordinary  calf  of  fix  weeks  old  :  Mr.  Craig  opened  the  calf’s 
head,  and  after  he  had  cut  the  fkin  (for  there  was  no  Craniurn) 
that  was  expanded  over  the  fore-part  of  the  cavity  containing 
the  brains,  he  was  lurprifed  to  find,  that  there  was  very  little 
brains  therein  3  nay,  not  fo  much  as  in  a  rabbit,  the  whole 
cavity  not  being  large  enough  to  hold  an  ordinary  walnut : 
A  week  before  the  cow  was  killed,  (upon  apprehending  fhe 
had  a  dropfy)  the  butcher  cut  a  hole  in  her  belly,  a  little 
above  the  udder,  and  thruft  in  his  hand  ;  but  finding  nothing 
extraordinary,  he  few’d  up  the  hole,  and  the  cow  eat  her  hay, 
and  was  as  well  as  ever. 


Experiments  about  keeping  Tijh  in  Water  under  different  Cir~ 
cumflances 3  by  Mr.  Francis  Hauksbee,  Phil.  Tranl.  N  0  333. 
p.  43 1 • 

THE  fifh,  Mr.  Hauksbee  made  ufe  of  rn  the  following 
experiments,  were  gudgeons  3  which  are  very  brifk  and 
lively  in  the  water,  and  live  a  confiderable  time  of  it  3  he  put 
three  of  them  into  a  glafs  veflel,  with  about  three  pints  of 
common  water,  and  he  put  three  more  into  anorncr  glafs,  with 
a  like  quantity  of  water,  which  juft  filled  this  glafs  to  the  very 
brim  3  upon  which  he  fcrewed  down  a  brafs  plate  with  a  lea¬ 
ther  between,  to  prevent  a  communication  with  rhe  water  in 
the  glafs,  and  the  external  air  3  and  that  it  might  the  better 
refemble  a  pond  of  water  frozen  over,  (on  which  account  this 
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experiment  was  made)  he  fuffered  as  little  air  as  poflible  to 
remain  on  the  fqrface  of  the  included  water  :  The  third  glafs 
had  a  like  quantity  of  water  put  into  it  with  the  former,  outt 
of  which  its  air  was  very  accurately  exhaufled,  firft  by  boiling, 
and  afterwards  continuing  it  a  whole  night  in  vacuo  in  the  air- 
pump  5  he  alfo  put  into  this  water  a  like  number  of  gudgeons, 
as  into  the  former ;  thus  (the  fifh  being  all  put  into  their  re- 
fpe&ive  receivers)  Mr.  Hauksbee  applied  himfelf  to  wait  the 
event,  which  was  as  follows  5  he  began  the  experiments  about 
half  an  hour  after  ten  a-clock  in  the  morning,  and  in  about 
half  an  hour  from  that  time,  he  obferved,  that  the  fifh  in  the: 
exhauited  water  began  to  difeover  fome  uneafinefs,  by  a  more; 
than  ordinary  motion  in  their  mouths  and  gills,  or  in  their  re— 
fpiration,  differing  from  the  fifh  included  in  the  other  glafleS, 
which  at  the  fame  time  difeovered  no  alteration  $  only  he  ob¬ 
ferved,  that  they  would  now  and  then  afeend  to  the  top  of  the 
water,  but  fuddenly  fwim  down  again ;  and  in  this  ftate  they 
continued  for  fome  confiderable  time,  without  any  fenfible  al¬ 
teration  5  about  five  hours  after  the  laffc  obfervation,  the  fifh : 
in  the  exhaufted  water  were  not  fo  a&ive  (upon  a  motion  givetu 
the  glafs  that  contained  them)  as  before  $  and  the  gudgeons 
included  without  any  communication  with  the  external  air,, 
began  now  to  abate  confiderably  of  their  vivacity,  yet  at  times  i 
they  ftill  continued  their  motions  upwards  and  down  again  5  at 
feven  in  the  evening,  the  included  fifh  lay  all  at  the  bottom 
of  the  glafs,  with  their  bellies  upwards  $  nor  could  he,  upon 
fhaking  the  glafs,  put  them  in  motion,  nor  caufe  them  to  ftir 
their  fins  or  tails  5  only  he  could  perceive  a  motion  in  their 
mouths,  which  (hewed  that  they  were  not  quite  dead  :  In  this 
ftate  they  lay  for  fome  time  $  but  confide  ring  that  the  experi¬ 
ment  would  not  be  compleat,  if  he  did  not  attempt  their  re¬ 
covery,  by  taking  off  the  brafs-cover,  being  very  fure  they 
muff  have  died  in  fome  little  time,  under  the  circumftances 
rhey  were  then  in,  he  accordingly  took  off  the  cover,  and  gave 
rhe  furfoce  of  the  water  a  free  and  open  communication  with 
the  external  air  5  at  about  ten  a-clock  at  night  he  obferved 
them  again,  at  which  time  their  recovery  was  fo  evident,  that 
upon  diflurbing  a  little  the  glafs  that  contained  them,  they 
were  actually  in  motion  again  5  and  at  this  time  alfo  the  fifh 
in  the  exhaufled  water  began  to  appear  more  brisk  and  lively 
than  at  the  laft  obfervation  :  Here  Mr.  Hauksbee  obferves,  tha’t 
notwithflanding  the  water  was  exhaufled  of  its  air  to  a  very 
great  degree,  yet  the  fifh  included  therein  did  not  fo  much  as 
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once  afcend  in  it,  but  continued  always  at  the  bottom,  as 
thofe  in  the  common  water  did  5  at  this  time  he  left  them  till 
next  morning,  when  about  eight  a-clock  he  found  them  as 
perfectly  well,  and  lively  in  all  the  glafles,  as  when  they  were 
firft  put  in  5  thofe  in  the  common  water,  expofed  in  the  open 
air,  fuffered  no  manner  of  alteration  during  the  whole  time  : 
After  this,  Mr.  Haukshee  tried,  whether  the  air  had  again  in- 
finuated  itfelf  into  the  exhaufted  water,  and  whether  that 
might  not  be  the  occafion  of  the  fillies  recovery  3  accordingly, 
he  put  it  on  the  plate  of  his  pump,  in  the  fame  glafs  with  the 
fifh,  and  being  covered  with  another  receiver,  the  air  was  ex- 
haulted  3  yet  he  could  perceive  very  little  air  afcend  therein, 
and  it  feemed  to  him  to  be  much  in  the  fame  Hate,  as  when 
the  fifh.  were  firft  put  in  3  he  continued  it  in  vacuo  about  an 
hour  and  a  half  3  the  filh  did  almoft  all  the  time  continue  at 
the  top  of  the  water,  and  appeared  at  that  time,  as  if  they 
were  dead  3  for,  upon  letting  in  the  air,  they  funk  haflily  to 
the  bottom,  without  any  motion  of  their  fins,  or  tails. 

From  the  whole  account  Mr.  Haukshee  obferves,  1.  That 
water,  exhaufied  of  its  air,  fo  far  as  the  method  here  made 
ufe  of,  can  do  it,  renders  it  not  altogether  unfit  to  fupport  the 
lives  of  water  animals  3  for,  tho'  when  the  filh  were  firft  put 
in,  and  for  fome  hours  after,  they  feemed  to  fuflfer  fome  unea- 
finefs$  yet  at  length  the  water  became  more  familiar  to  them  5 
otherwiie,  he  does  not  fee,  how  their  recovery  Ihould  follow, 
fince  upon  examination,  little  or  no  alteration  could  be  found 
in  the  circumftances  of  the  water,  from  the  time  the  filh  were 
fir  ft  put  in.  2.  The  fifh  included  with  their  water,  without 
any  communication  with  the  external  air,  plainly  /hews,  that 
common  water,  in  its  natural  ftate,  is  not  alone  fufficient  to 
preferve  the  lives  of  its  natural  animals  5  hence  it  follows, 
that  in  ponds,  when  the  water  comes  to  be  frozen  over  with 
a  pretty  thick  ice,  the  fifh  in  the  laid  ponds  are  very  likely, 
if  not  certain,  to  perilh,  upon  the  continuance  of  luch  a  con¬ 
gelation  for  fome  time 3  unlefs,  as  in  the  latter  part  of  the 
experiment,  the  impediment,  which  hindered  the  immediate 
contaft  of  the  air  with  the  furface  of  the  water,  be  removed  3 
that  is,  by  breaking  holes  in  the  ice,  whereby  it  is  reftored, 
and  will  undoubtedly  perform  the  fame  thing,  as  Mr.  Hauksbee's 
removal  of  the  brafs-plates  :  This  is  to  be  underftood  only  in 
ponds,  where  the  wateris  ftagnant;  for,  where  there  are  fprings, 
or  a  current  of  water  conftantly  fucceedmg  under  the  ice,  the 
effeffc,  probably,  will  not  be  the  fame. 
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An  Account  of  Asbeftos  found  in  Scotland,  by  Mt .  Blair. 
Phil.  Trani.  N9  333.  p.  434. 


MR.  main  had  the  following  account  from  a  gentleman  in 
the  Highlands  of  Scotland  (not  many  miles  from  Coupar 
of  Angus )  who  had  built  a  houfe  of  a  lingular  kind  of  Hone, 
dug  out  of  a  quarry  not  far  from  him  :  This  Hone,  after  the 
rubbilh,  which  is  not  very  deep,  is  clear’d  away,  lies  hori- * 
zontally  in  a  bed  with  parallel  fibres,  and  few  interflices  3  lok 
at  firft,  and  eafy  to  be  fmooth’d  and  polilhed  without  any 
tool,  but  rather  with  fand,  or  a  hard  ftone  of  a  blueilh  co¬ 
lour  3  which  afterwards  hardens  in  fuch  a  manner,  that  it  re¬ 
fills  both  the  injuries  of  air  and  fire  5  when  firft  the  quar- 
tier  begun  to  dig  it,  endeavouring  to  cut,  and  raile  it  after  the 
ordinary  manner  with  wedges,  and  the  other  ufual  tools,  it 
broke  and  crumbled  all  to  pieces  3  but,  afterwards  obferving 
more  narrowly  the  direction  of  its  fibres,  he  endeavoured  to 
cut  it  lengthwife  with  fpades  3  and  by  this  means  he  procur’d 
Hones  as  big  as  he  had  a  mind  to,  which  were  fmoothed  very 
eafily  along  the  direction  of  their  fibres  3  but  when  cut  tranf- 
verfely,  they  could  not  be  made  fmooth  by  any  means,  but 
their  furface  remained  unequal,  like  the  ends  of  a  piece  of 
ivood :  *Tho’  this  quarry  has  but  few  interflices,  yet  in  thofe 
the  true  Afbeftos  is  lodged  of  a  whitifh  filver  furface,  and 
confiHing  ot  ieveral  Fafciculi  with  parallel  fibres,  refembling 
thofe  of  the  mufcular  fibres  of  falted  beef,  eafily  feparable 
from  each  other,  and  pure  white,  till  it  become  as  (mail  as 
the  finefl  flax,  and  fo  du&ile,  that  it  may  be  fpun  into  the 
finefl  thread,  whereof  it  were  eafy  to  make  the  incombuftible 
cloth,  fo  famous  for  (Brines  among  the  ancients  :  In  other 
places  of  thole  interflices  there  was  likewife  obfervable  a  red- 
riilh  fubHance,  nearly  of  the  colour  of  Sanguis  Dnaconis  5 
|)ut,  whether  fibrous  or  pot,  Mr.  Slain  could  not  fay,  having 
feen  none  of  it  3  but  the  gentleman  added,  that  he  believed 
it  might  be  good  for  dying  :  Mr.  Slain  is  apt  to  think,  that 
the  iecond  kind  was  likewife  fibrous,  which  might  make^a 
very  beautiful  cloth,  being  llriped  with  the  other:  This  whoie 
quarry  may  be  laid  to  conlift  of  A*heflos  of  different  colours, 
fhe  blueilh  fort  being  of  a  much  coarfer,  and  the  white  and 
red  of  a  finer  grain.. 
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The  ‘Dimeri fans  of  fome  Human  Bones  of  an  extraordinary 
fae,  dug  up  near  St.  Albans  in  Hertfordshire  $  by  Mr . 
William  Chefelden.  Phil.  Tranf.  N°  333.  p.  43 6. 

TH  E  circumference  of  the  fcull,  according  to  its  length,  was 
26  inches,  and  according  to  its  breadth  23  inches  3  the 
greateil  diameter  of  each  Os  innominatum  was  12  inches  3  the 
left  Os  Femoris  was  24  inches  long,  with  only  one,  and  that  the 
Great  i trochanter  3  the  right  Os  Femoris  was  23  inches  long* 
with  three  Trochanter  proceffeS3  each  Tibia  was  2 1  inches  long : 
If  all  the  parts  bore  a  due  proportion,  this  man  muft  have  been 
ejaht  foot  high  :  Theie  bones  were  found  near  an  urn,  inlcribed 
Marcus  Antoninus ,  in  the  place  of  the  Homan  camp  near  Sta 
Albans . 

Micro fcopical  Obfsrvations  on  the  feminal  Veffels,  mufcular 
Fibres,  and  Blood  of  Whales  3  by  M.  Leewenhoeck.  PhiL 

Tranf.  N°  334.  p*  43^8 

THE  Animalcula  in  Semine  mafculino  of  a  horle,  and 
thole  of  a  dog,  are  of  one  and  the  lame  bignels,  at  leaft 
they  appeared  fo  to  M.  Leewenhoeck  thro’  the  microfcope  3 ;  be¬ 
ing very  defirous  to  obferve  the  Semen  mafcuhnum  of  a  whale, 
in  order  to  difcover,  if  poffible,  whether  the  Antmalcula  in 
thole  large  creatures  did  not  proportionabiy  exceed  luch  as  he 
had  difcovered  in  fmaller  ones  3  he  for  that  purpofe  procured  of 
the  captain  of  a  Greenland  fhip  a  piece  of  the  Penn  of  a 
whale,  viz.  the  thickeft  part  of  it,  where  it  was  joined  to  the 
body  -  and  opening  the  Vas  feminale,  he  fcraped  off  a  little  of 
the  ^matter  that  was  therein  with  a  knife,  and_  mixed  it  with  a 
little  rain  water,  in  order  to  feparate  the  parts  rrom  eac..  other; 
whereupon  he  obl'erved  in  the  laid  matter  a  great  number  of  long 
nuadrilateral  particles,  molt  of  which  had  four  right  angles,  but 
of  different  fizes  and  feveral  of  them  thrice  as  long,  as  broad  5 
T>utdhf  obfoved  none  fo  broad,  as  the  diameter  of  the  hair  of  a 
man’s  head  and  the  fmalleft  was  ioo  times  lefs,  and  m  fome 
few  he  could  perceive  no  thicknels  at  all :  All  the  faid  particles, 
or  little  figured,  were  as  clear  as  cryftal,  fo  that  he  concluded 
that  they  were  fixed  fairs;  and  the  rather  becaule  they  were  fo 

hard  tliat  they  were  not  diffolved  in  the  water;  and  when  this 
nara,  indi  u  y  f  1  rc  tke  Ve£fels  of  the  whales  Fe~ 

T  h^dtin  a  Me  longer  in  the  water,  he  difcovered  fait  par¬ 
ticles,  thetwo  longeft  files  of  which  ran  parallel  to  each  other, 

Ju  ill 
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but  the  two  fhorteft  fides  were  oblique  3  fo  that  one  extremity 
had  an  acute,  and  the  other  an  obtule  angle 5  and  tho’  the  fait 
particles  had  lain  at  lead:  a  week  in  water  that  was  frozen,  and 
afterwards  diflolved,  yet  he  dill  faw  the  falts  floating  therein: 
Notwithdanding  the  leveral  obfervations  he  made,  he  could  not 
difcover  the  lead  particle  that  bore  any  relemblance  to  the  Ani- 
vnalcula  in  femine  mafculino *  The  above-mentioned  Greenland 
captain  prefented  M.  Leevoenhoeck  with  fome  dices  of  a  whale’s 
cJ>enisy  adding  that  a  little  of  it  grated,  or  cut  into  fmalL  pieces, 
and  boiled  in  milk  or  beer,  was  very  good  againd  the  bloody 
flux,  and  that  a  neighbour  of  his,  who  had  been  ill  of  that  dis¬ 
temper  a  whole  year,  was  thereby  cured  3  the  laid  captain  alfo 
informed  him,  that  a  female  whale  (on  the  tide  of  the  Uterus , 
but  a  little  nearer  its  tail)  has  two  nipples,  or  teats,  which  yield 
milk,  and  that  he  had  drunk  of  it :  Some  time  after  he  brought 
M.  Leewenhoeck  two  pieces  of  whale’s  flefh,  dried  hard,  a  fpan 
in  length,  and  as  thick  as  one’s  finger  3  they  were  as  black  as 
pitch  3  but  he  faid  that  when  the  flefh  was  cut  off,  it  was  red  3 
from  its  blacknefs  M.  Leewenhoeck  concluded,  that  the  blood 
was  of  a  deep,  or  dark  red,  which  the  captain  alio  confirmed, 
adding,  that  where  the  blood  fell,  it  left  a  llain  3  M.  Leewen - 
Jgoeck  cut  the  flefh  thro’,  both  tranfverlely  and  lengthways,  in 
order  to  difcover  the  thicknefs  of  its  particles  3  and  after  he  had 
cut  thin  fcales  acrols,  they  appeared  of  a  bright  red  colour  3  but 
when  thicker,  they  were  of  a  dark  red  3  and  when  very  thick, 
they  were  blackiih :  In  this  operation  he  obferved,  that  the 
fmall  flefhy  mufcles  were  furrounded  with  very  thin  fibrous  par¬ 
ticles,  that  looked  like  little  membranes,  torn  to  pieces  3  and 
upon  feveral  parts  of  thefe  little  membranes,  there  lay  fat,  which, 
when  there  is  a  quantity  of  it  together,  they  call  the  Train  3  and 
thefe  train  particles  lay  prefled  together  in  the  lame  manner,  as 
thofe  of  an  ox  3  nor  were  they  bigger  than  the  particles  of  the 
fat  of  an  ox  3  and  leveral  of  thefe  particles  were  like  melted  fat  5 
infomuch,  that  upon  fqueefing  the  flefh,  the  fat  came  out  at  its 
extremity  :  M.  Leewenboe'ch.  laid  a  fmall  part  of  this  flelh,  after 
cutting  it  into  little  pieces,  in  water  3  and  he  oblerved,  that  the 
flefh  was  thinner,  when  dry,  than  when  loaked  thro’ 3  and  in 
comparing  the  flefh  of  a  whale  with  that  of  an  ox,  he  judged 
that  the  particles  of  the  former  were  finer  than  thofe  of  the  lat¬ 
ter  :  Now  in  order  to  fhew  the  finenefs,  or  flendernels  of  the  par¬ 
ticles  of  the  flefh  lengthways,  of  fo  huge  an  animal  as  a  whale 
(for  this  was  above  50  foot  long)  he  placed  one  of  the  hairs  of 
his  beard  by  one  of  the  flefh  particles  of  the  whale,  and  he 

judged, 
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judged,  that  the  faid  hair  was  at  lead:  nine  times  thicker  than 
one  of  thole  particles,  which  may  be  called  a  little  fle/h.  mufcle, 
it  being  again  compofed  of  other  long  particles,  or  fibres:  He 
could  not  alcribe  either  a  round,  or  hexangular  figure  to  thefe 
little  fle/h  mulcles  of  the  whale,  becaule  they  lay  fo  comprefied 
on  each  other,  that  they  appeared  in  ieverar/hapes,  but  mod  of 
them  inclined  to  an  hexangular  figure  ;  and  upon  viewing  them 
more  accurately  at  their  extremities,  he  obferved  that  for  the 
molt  part  one  flefhy  particle  was  wrapped  up  in  fix  others,  but  „ 
not  regularly  ;  for  one  took  up  more  room  than  another  5  inlb- 
much,  that  fometimes  the  outer  flelhy  particle  did  not  touch  the 
inner  but  in  one  point:  When  he  cut  the  above-mentioned  long 
(lender  fle/h  particles,  either  acrols,  or  obliquely  with  a  /harp 
knife,  he  could  fee  therein  a  vail  number  of  exceeding  Imall  par¬ 
ticles,  of  which  one  of  thole  fle/h  particles  confided,  and  they 
likewife  cut  acrols;  and  thro’  the  microlcope they  appeared,  as 
if  one  /hould  lee  with  the  naked  eye  fmall  grains  of  land  lying 
upon  them,  and  their  extremities  could  alfo  be  dilcovered  :  In 
thefe  his  observations  there  appeared  to  him  a  great  many  fiefii 
particles,  furrounded  with  little  figures  like  rings,  and  very  dole 
to  each  other,  juft  as  if  you  fhould  take  a  common  iron  wire, 
and  twift  it  about  with  another  very  fine  one;  and  M.  Leewen- 
Jooeck  formerly  obferved  fuch  circular  flefh  particles  in  the  muf- 
cular  part  of  the  paw,  or  foot  of  a  gnat ;  but  the  rings  lay 
clofer  to  each  other  in  the  fle/h  particles  of  a  whale,  than  in 
thofe  of  a  gnat ;  and  the  fle/h  particles,  or  fibres  of  a  gnat, 
were  as  thick  as  thole  of  a  whale:  From^the  faid  oblervations 
one  may  more  firmly  conclude,  that  when  the  mufcles  are 
ftretched  out,  the  flelhy  particles  have  no  wrinkles ;  and  that 
when  they  lie  in  their  natural  pofition,  then  the  flefh  particles 
have  wrinkles ;  M.  Leewenhoeck  was  exceedingly  furpriled  at 
thefe  his  oblervations,  having  always  imagined,  that  the  fle/h 
particles  of  very  large  animals  confid  of  larger  parts,  in  pro¬ 
portion,  than  others.  In  thele  dilcoveries  it  was  very  remark¬ 
able,  that  each  of  the  above-mentioned  long  fle/hy  particles  ap¬ 
peared  to  him,  as  if  they  were  wrapped  about  with  a  little  thin 
membrane,  which  he  obferved  in  1000  feveral  places;  and  the 
more  eafily,  becaule,  as  the  fle/h  particles  grew  dryer,  thefe 
fine  /kins,  or  membranes  were  feparated  from  them  :  The  above- 
mentioned  captain  told  M.  JLeewenhoeck^  that  ths  whale  has 
three  diftind  Ikins ;  the  uppermod  of  which  is  very  thin,  and 
the  next  to  that  as  foft  as  velvet,  but  the  third  and  undermod  is 
a  thick  fkio,  called  the  Sward ,  and  refemblesa  hog’s  /kin  ;  /bon 
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after  the  faid  captain  gave  M.  Leewenhoeck  a  little  piece  of  the 
firft  fkin,  which  he  faid  was  ealily  leparated  from  the  lecond,  it 
was  no  thicker  than  a  leaf  of  writing  paper  $  having  viewed  that 
fkin  thro5  a  microlcope,  M.  Leewenhoeck  judged  it  to  be  com- 
poled  of  fuch  fiattifh  particles,  as  he  could  call  by  no  other 
name  than  that  of  little  lcales,  and  which  were  no  bigger  than 
the  little  fcales,  of  which  the  human  lcurf  fkin  is  compofed  5 
but  whereas  the  fcales  of  our  Ikin  are  very  eafily  leparated,  and 
«  efpecially  the  uppermoll  fcales,  which  are  often  Ihed  or  call, 
thofe  of  the  fkin  of  the  whale  are  firmly  united  together :  When 
he  came  to  confider  the  aforelaid  fkin,  with  regard  to  its  thiek- 
nefs,  he  judged  it  to  be  compoled  of  no  lefs  than  four  fkins, 
lying  upon  each  other  5  but  upon  viewing  it  more  nicely,  he  dif- 
covered,  that  there  were  at  lead:  20  fkins  upon  each  other  5  all 
which  were  compoled  of  little  fcales,  and  of  exceeding  fmall 
particles,  that  lay  lcattered  under  thole  fcales ;  but  as  carefully 
as  he  examined  the  faid  fkin,  he  could  not  dilcover  therein  the 
lealt  fibres,  or  veflels.  From  thefe  oblervations  he  concluded, 
that  the  aforefaid  uppermoll  fkin  was  leparated  of  itlelf  from  the 
rell,  which  the  captain  alfo  confirmed,  adding  moreover,  that  he 
oave  but  one  cut,  or  flit  in  the  uppermoll  ikin,  and  that  then 
twilling  it  about  a  round  flick  of  wood,  it  came  very  eafily  off 
from  the  lecond  fldn  :  In  leveral  of  his  oblervations  M.  Leewen - 
hoeck  dilcovered  a  great  many  fait  particles,  moll  of  them  of  the 
colour  of  allies,  fhut  up  in  the  outer  fkin,  which  he  feparated 
therefrom  by  rain  water  5  thele  fait  particles  were  twice  as  long 
as  thick,  having  eaclf  of  them  four  right  angles  5  they  lay  coa¬ 
gulated  in  a  very  clear  thin  liquor,  which  did  not  evaporate,  nor 
melt  away  in  rainy  weather  $  whence  he  concluded,  that  they 
were  nothing  but  common  lea  falti  ^Moreover,  ne  obierved  a 
great  many  very  lmall  fait  particles,  about  as  long  as  the  former, 
but  exceeding  flender,  M.  Leewenhoeck  alfo  procured  a  piece  of 
the  lecond  fkin  of  a  wnale,  about  as  broad  as  his  hand,  and  as 
black  as  pitch,  with  four  or  five  protuberances,  or  bumps  on  it, 
about  as  big  as  the  third  part  of  a  pea,  occafioned  by  the  biting 
of  the  lieef  of  which  there  were  great  numbers  upon  the  whale’s 
body  ;  this’  fkin  was  dried  hard,  and  almoft  half  an  inch  thick  5 
but  it  was  not  ftrong,  becaule  there  were  no  veflels,  or  fin^wy 
fibres,  running  thro’  eacb  other,  as  in  the  fkins  of  beafts,  and 
common  fiih  •  only  there  were  fome  lmall  fibres,  whereby  it  was 
joined  a  little  to  the  fkin  that  lay  underneath,  and  which  palled 
as  it  were,  in  a  right  line  to  the  uppermoll  iupcrfkies  of  the 

Ikin  ;  thefe  firings,  or  fibres  lay  lb  dole  to  each  other,  that  theie 
1  0  was 
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was  not  above  the  breadth  of  two,  or  three  hairs  between  them; 
they  were  transparent,  or  whitifh,  and  in  one  of  them  he  could 
idifcover  a  blood-veflel  ;  the  undermoff,  or  third  skin  was  whitilh 
and  lb  ftrong  withal,  that  he  concluded,  in  caSe  the  harping 
iron  was  ftruck  lo  deep  into  the  whale,  as  that  the  beard  or 
hooks  thereof  fh&dd  penetrate  into  the  Said  white,  or  third 
skin,  it  would  keep  its  hold  ;  but  if  it  went  no  farther  than  the 
black  skin,  it  would  eafily  be  torn  out:  After  all  his  endeavours 
he  could  not  difcover  the  parts  of  the  aforefaid  black  skin;  for 
when  he  cut  it  very  thin,  he  judged  it  to  be  full  of  a  great  many 
linall  pores,  or  openings,  and  that  upon  this  account  it  was  not 
fo  heavy,  as  he  fuppoled  a  dole  lolid  body  fhould  be ;  and  he 
Saw  therein  little  black  Ipots,  Handing  lo  near  each  other,  that 
one  could  hardly  thrult  in  a  hair  between  them,  and  thele  fpots 
were  the  caufe  of  its  being  lighter ;  thus  he  alfo  oblerved  in  fe- 
veral  places  of  the  skins  of  beafts,  between  the  parts,  whereof 
the  skin  confifts,  a  great  many  little  globules,  which  he  found  to 
be  fat ;  but  in  the  aforefaid  skin  he  could  difcover  no  fat,  which 
Seemed  very  ftrangeto  him,  becaule  whales  have  commonly,  10, 
14,  15,  or  more  inches  thick  of  fat  (which  is  called  bacon)  under 
the  third  skin :  Moreover,  M.  Leewenhoeck  oblerved,  that  the 
black  skin  was  clammy,  or  glutinous,  when  wet;  whence  he 
concluded,  that  a  very  good  glue  might  be  extradled  from  it. 

From  the  black  skin,  and  black  blood  of  a  whale,  M.  Lee- 
wenhoeck  was  led  to  confider  the  black  blood  of  a  Salmon  ;  and 
he  luppofed,  that  the  rednefs  of  the  flelh  of  that  animal,  was 
only  beealioned  by  the  blacknels  of  its  blood;  and  that  in  like 
manner  the  blacknels  of  whale’s  flefh  was  owing  to  the  fame 
caule ;  hence  he  began  to  confider,  whether  the  blacknefs  of  the 
Guinea  Nigro’z  might  not  likewife  proceed  from  their  black 
blood ;  and  whether  alfo  their  flefh  might  not  be  blacker  than 
that  of  white  men  :  Now  iince  we  fee  that  the  particles  of  flefh, 
fat,  and  little  membranes  of  a  whale,  are  no  bigger  than  thole 
of  an  ox,  and  that  the  bulk  of  animals  only  depends  on  the 
number,  or  quantity  of  their  parts,  we  may  eafily  conceive, 
why  the  Animalcula  in  femine  mafeulino  of  a  whale,  are  not 
bigger  than  thole  in  common  quadrupeds :  As  to  the  fat  of  a 
iwhale,  called  bacon,  and, from  which  the  train  oil  is  boiled, 
M.  Leewenhoeck  found  the  parts  as  fluid,  as  thofe  of  the  fat  of 
river  fifh;  for  he  had  often  viewed  with  a  microfcope  the  fat  of 
an  eel,  and  it  was  an  agreeable  fight  to  obferve  the  globular  par¬ 
ticles,  which  lay  comprefled  as  it  were,  in  each  other,  but  this 
hre  was  tranfitory  by  reafon  of  the  fluidity  of  thole  parts. 

Qbfer- 
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Obfervations  in  a  Journey  thro *  Italy  in  1703  3  by  Dr.  J.  P. 
Breynius.  Phil.  Tranf.  N°  334.  p.  447.  Tr (inflated  from 
the  Latin. 


TH  O’  Leghorn  (fituated  in  a  plain  on^he  lea  lliore,  with 
high  mountains  on  each  fide)  be  not  very  large,  yet  it  is 
a  neat  trading  town,  and  well  fortified  5  the  air  is  not  very  whole- 
Ibme,  and  double  Tertians ,  which  are  here  of  difficult  cure, 
are  frequent:  Fifa  is  but  a  few  miles  off  from  Leghorn 3  the 
road  is  very  plealant,  thro*  a  champaign  fertile  country,  with  fe- 
veral  intermediate  groves  of  oak,  holm,  cork  and  myrtle  trees: 
T?ifa  was  formerly  a  common -wealth,  and  a  neat  city,  but  now 
the  fecond  in  order,  and  fubjefl  to  the  Grand  Duke  of  Tufcany% 
it  has  loft  much  of  its  priftine  magnificence,  and  of  the  number 
of  its  inhabitants  5  the  univerfity  here  was  formerly  more  famous 
than  it  is  now  5  it  has  four  colleges  3  the  firft  called  di  Sapienza  3 
the  fecond  di  Ferdinando ,  built  by  Ferdinand  I.  Grand  Duke 
of  Jufcany  in  1595,  on  that  fpot  of  ground  where  flood  the 
houfe  of  the  celebrated  lawyer  Bartholus ,  as  the  infeription 
fhews  3  the  third  Futeano,  from  Futeus  a  bilhop,  and  erefled  in 
1605  •  The  famous  botanic  garden  at  Fija  was  founded  by  CoJ 
mus  I.  Grand  Duke  of  Tufcany  in  1547,  feven  years  after  that 
of  Fadua  3  and  Lucas  Ghinus ,  according  to  Caftellus  in  Opt: 
Med.  was  the  firft  botanic  profeftor,  to  whom  lucceeded  that 
prince  of  botanifts,  Andreas  Caefalpinus  3  Jo.  ^Antonins  Bu- 
raaldus  (the  anagram  of  Ovidius  Mont  alb  an  US')  in  his  Biblio¬ 
theca  Botanica  mentions  the  faid  Lucas  Ghinus ,  as  the  firft: 
founder  of  public  college  gardens  3  the  houle  adjoining  to  the 
garden,  wherein  are  kept  a  great  many  rarities  both  natural  and 
artificial,  was  founded  by  Ferdinand  I.  in  1 695,  as  appears  by 
an  infeription  on  the  gate  3  in  the  court  before  you  come  to  the 
gardens,  a  great  many  whale-bones  are  ranged^  and  in  the  up¬ 
per  part  there  is  a  repofitory  for  natural  and  artificial  curicfities. 
clifpofed  in  very  good  order,  #  , 

In  the  portico  of  the  garden,  are  hung  up  the  effigies  of  Cte-{ 
falpinus ,  Clufius ,  Cafaubony  Matthiolus ,  Fona,  &c.  In  the 
upper  rooms  there  is  a  large  pneumatic  engine,  with  fome  other 
philolbphical  inftruments,  as  alio  furnaces  with  a  chemical  Ap¬ 
paratus  3  the  garden  itlelf  is  pretty  fpacious,  but  kept  in  no  ex- 
quifite  order,  coptaing  1500  different  fpecies  of  herbs,  but  ge¬ 
nerally  ranged  in  no  certain  manner :  The  aqueduct  at  Ftfat 
which  conveys  water  to  the  city  for  the  fpace  of  five  Italian 
miles,  is  old  and  ruinous :  It  is  to  be  obferved  of  the  famous  in- 
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©lining  tower  at  Pifa ,  that  its  foundation  on  that  fide,  where  it 
inclines,  did  at,  or  loon  after  its  being  built,  fink  down  ;  and 
hence,  contrary  to  the  intention  of  the  architect,  this  tower  ac¬ 
quired  that  inclination,  fo  much  talked  of,  and  this  plainly  ap¬ 
pears  to  the  naked  eye. 

The  road  from  Pifa  to  Lucca ,  is  firft  thro*  a  fertile  plain,  and 
the  fields  being  furrounded  with  mulberry,  laurel,  poplar,  fig- 
trees,  %3c.  and  vines,  renders  it  very  agreeable  ;  afterwards  you 
<©rots  the  mountain  of  St.  Julian  (famous  for  favory)  which  tho* 
high  and  rocky,  yet  yields  Ibme  rare  plants.  At  the  foot  of  this 
mountain  the  juriidi£Hon  of  the  republic  of  Lucca  begins, 
where  olive  trees  grow,  which  are  laid  to  yield  the  beft  oil,  as 
alio  chelnut,  arbute,  and  turpentine  trees,  loaded  with  ripe  fruit  5 
.and  at  length  a  fertile  plain  begins  to  open,  abounding  in  vines 
as  far  as  Lucca ,  the  metropolis  of  this  republic,  where  nothing 
occurred  in  particular,  relating  either  to  phyfic,  or  natural  hil- 
tory ;  only  he  oblerved  in  this  territory,  as  he  had  alio  in  Puf 
cany ,  a  great  many  fields  iown  with  the  common  white  lupines, 
which  they  boil  and  eat ;  befides  vetches,  millet,  lorg-feed  and 
panick  in  other  fields,  partly  for  the  ule  of  man,  and  partly  for 
feeding  pidgeons,  and  other  birds :  From  hence  thro*  Piftonia 
you  direft  your  courle  to  Florence ,  and  here  in  this  large  anti 
neat  city  a  thouland  curiofities,  recounted  by  others,^  but  more 
elpecially  in  a  book,  entitled  Riflretto  delle  Cofe  piu  notabih 
della  Cittd  di  Firenze  j  the  mod  remarkable  are  the  repository 
or  cabinet  of  the  Grand  Duke,  called  Galeria ,  where  there- is 
the  greateft  collection  of  the  moft  valuable  curiofities  in  art  ;  and 
the  magnificent  chapel  of  San  Lorenzo ,  defigned  for  the  burying- 
place  of  the  Grand  Dukes  of  L 'ufcany ;  to  which  you  may  add 
the  Grand  Duke's  gardens  :  .The  greateft  ornaments  of  Florence 
at  that  time  were  the  celebrated  'Bellini  and  Magliabechi  5  the 
former  chief  phyfician  to  the  Grand  Duke ,  and  well  ikilied  in 
phyfic,  efpecially  the  theory,  as  the  leveral  works  he  has  pub- 
fi/hed  do  abundantly  teftify  ;  and  tho’  a  very  great  man  in  other 
relpeffs,  yet  not  io  luccelsful  in  praffice,  a  thing  that  Has  been 
often  oblerved  of  others :  He  received  Dr.  BreymuS  with  greater 
franknefis  than  he  ulually  did  others  ;  he  was  of  a  low  fcamre, 
then  about  60 ,  and  broken  with  a  complication  of  dileafes,  and 
had  a  cataradi  for  fi*e  years  on  his  left  eye :  In  a  converfittion 
Dr.  Breynius  had  with  him  on  various  lhbjefls  in  phyfic,  he 
affirmed,  that  there  was  nothing  in  medicine,  but  what  might  b£ 
found  out  by  genius,  and  application;  fince  every  thing  is  per¬ 
formed  by  mechanical  laws,  excepting  the  figures  of  the  mir 
ikoL.  V.  i  z  M  m  m  nuteit 
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nuteft  particles  and  elements 3  and  that  this  was  the  reafon,  why 
phyfic  would  never  arrive  to  perfe&ion  3  he  informed  the  Dr. 
that  the  Tetuzzi  waters,  fb  much  cried  up  in  curing  dyfentenes, 
was  a  fpring  near  Fifionid,  which  contained  a  common,  or  lea 
fait,  and  had  a  purgative  quality  5  hence  lea  fait  dilTolved  in 
fountain  water  was  fomeUtnes  given  poor  people  with  the  like, 
tho5  not  always  equal  fuccefs:  He  faid,  he  had  writ  a  great  deal, 
which  perhaps  would  never  fee  the  light  3  For  fome  years  he  had 
applied  himl'eJf  to  mulick  and  poetry,  which  he  faid  he  liked 
exceedingly,  being  diftra&ed  with  continual  meditations.  The 
other  famous  perion  was  Magliabecbi ,  library  keeper  to  the 
Grand  Duke,  and  his  brother  the  Cardinal  3  a  man  of  vail  ac¬ 
quaintance  with  books,  and  by  the  Grand  Duke  delervedly  called 
his  living  library  3  amongll  phyfical  books,  as  alio  books  of  na¬ 
tural  hiltory,  of  which  there  were  a  great  many,  the  moll  re¬ 
markable  was  a  thick  volume,  containing  lively  figures  of  plants, 
reprelented  in  their  native  colours,  with  their  names  in  manu- 
leript,  entitled  3  Viridarium  Botanicum,  in  quo  Arbor  wn,  fru- 
ticum,  fuffruticum,  flirpium,  &  plurimarum *  plantar  am  tarn  in- 
digenarum,  quam  exoticarum  fpecies ,  Itete  virentes perennantur, , 
quas  e  diver fis  locis  collegit  ££>  deliueavit ,  color  thus  naturam 
imit antibus  pinxit,  &  celebrium  Botanicorum  Isominibus  dif+ 
tinxit  Jolephus  Baldius,  Medicus ,  *1*  by  ficus,  Givis  Florentines, 
Academicus  Afatifta  1650. <  As  to  libraries,  that  ot  San  Ju0- 
renzo,  lo  called  from  the  adjoining  church  of  the  lame  name,  is 
not  the  leaft  confiderable  3  being  no  lels  famous  tor  its  curious; 
architecture,  which  it  owes  to  the  celebrated  Michael  Angelo  * 
Bonaroti,  than  for  valuable  MSS.  (of  which  it  chiefly  confifh) 
in  all  faculties  3  and  each  of  them  chained  down,  as  in  the  Bod¬ 
leian  library  at  Oxford :  Amongft  phyfical  pieces,  what  feemed 
moll  remarkable  to  the  Dr.  was,  an  old  M  S.  in  Folio,  done 
upon  parchment,  with  figures  drawn  to  the  life,  particularly  re¬ 
lating  to  luxations,  with  the  following  title  3  Chirurgia  Hippo - 
cratis,  Galeni ,  Oribafii ,  Heliodori ,  Jfciepiadis  Bitbynii ,  Ar - 
chigenis,  Dioclis ,  Amyntae,  Apollonii  Fher.  Nymphodori ,  Rvffi * 
Ep  befit,  Apollonii  Cytienfis,  Sorani ,  Pauli  JEginstce,  Palladia 
This  M  S  was  tranferibed,  as  Magliabecbi  affined  the  Dr.  by 
Jacobus  Dollius,  after  whofe  death  it  came  into  the  hands  of 
Hainius  profefifor  of  Duysburg ,  who  defigned  to  publi/h  it  3 
here  is  alfo  a  M  S  of  Diofcorides ,  written  on  paper,  which  yet 
feems  not  to  be  very  old. 

In  the  hofpital  ot  St.  Mary,  which  is  faid  to  be  the  largeit  in 

Italy .  if  not  in  all  Europe ,  a  vail  number  of  lick  are  well  taken, 

,  '  egre: 
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care  of:  In  the  Grand  Duke's  chemical  laboratory,  which  the 
Italians  call  Fonderia  del  Grand  Duca ,  there  are  a  great  many 
chemical  preparations,  with  furnaces  and  other  implements  $ 
here  the  Dr.  ooferved  the  method  of  making  the  various  lorts  of 
eflences,  which  are  in  lb  great  repute  over  all  Europe >  and  com¬ 
monly  calkd  Effenzia  di  Bergamotte>  Cedro ,  &c.  They  are 
obtained  by  diftillation  (different  from  the  manner  uled  at  Rome, 
which  is  by  expreffion)  from  rinds,  only  adding  common  water  £ 
from  which  after  diftillation  the  oil  that  floats  a  top,  and  called  » 
the  eflence,  is  leparated ;  here  alfo  are  diftilled  odoriferous  wa¬ 
ters,  made  from  flowers,  without  putting  any  water  to  them,  and 
thele  are  very  good}  befides  this  laboratory,  t.*ere  is  the  Grand 
2>uke’s  Pharmacopoeia ;  where  the  Dr.  law  amonglt  other  rari¬ 
ties,  feme  monftrous  Foetus’s  preferred  in  fpints  of  wine;  as  a 
hare  with  eight  feet,  a  puppy  with  two  heads,  and  anothei  with 
only  one  eye  in  the  forehead,  tfc.  What  makes  the  dlfgrace  of 
this  neat  city  is,  that  moft  of  their  houles,  as  alfo  lome  ot  their 
palaces  have  paper  windows ;  but  this  more  frequently  at  Pifa 
and  Lucca.  On  the  30th  of  October  he  fet  out  for  Rome,  and 
in  his  way  thither,  palled  thro’  Siena,  famous  for  the  purity  of 
the  Italian  tongue,  and  afterwards  he  eroded  the  high  mountain 
Radicofani,  at  the  foot  of  which  begins  the  Papal  juriidnfhon : 
Bolfena  is  a  town  fitnated  on  a  lake  ot  tne  fame  name,  to  the 
left  hand  of  which  the  high  road  pafles  near  an  oak  wood  ;  the 
trees  here  are  lower  than  ordinary ;  and  loaded  with  the  larger 
galls,  and  full  of  the  PUhla  capillau  C.  B.  but  more  juftiy  ac¬ 
cording  to  Lobelius  excrementum  Jpongtofum  cy  mufeojum  Reue- 
ttuaris  efi*ie :  Th e&uercus  calyce  echtnato,  glandemajoie  C.  B. 
f '  *lfo  Sequent  hereTthe  mountains  are  rocky,  in  feveral  places 
conf  fting  of  a  fort  of  marble  called  SafaUes,  and  cut  out  into  a 
great  ma8ny  caverns,  and  grotto’s: 

fhe  bell  mufeadine  wines,  and  the  lepulchral  infcnptton  EJl, 
Eli  EH  for  which  fee  Mffon  dans  j on  voyage  d  Itahe ; 
f  here  i/ is  to  be  obferved  ;  tho’  he  finds  fault  with  others  upon 
l K  ,U  he  himlilf  h*  miftaken  A. 

which  runs  thus  j 

est  est  est  ppr  nium 

EST  HIC  JO.  DEUC.D. 

MEUS  MORTUS  EST. 

On  this  road  Viterbo  is  the  largelt  and  moft  remarkable 

M  m  m  a 
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about  a  mile’s  di fiance,  there  are  hot  mineral  waters  called  Bu- 
Hcantu  bubbling  or  boiling  firings*,  they  rile  in  a  declivity,  in 
a  whitifh,  dry,  and  as  it  were,  calcarious  foil,  and  they  foon 
difoover  themfelves  by  their  fulphureous  fmell  and  fmoke  5  they 
alio  tade  fomewhat  lulphureous  and  brackifh  ;  the  -chief  or 
primary  fprings  are  lituated  cn  a  fomewhat  higher  ground,  and 
confiding  of  feveral  dreams  bubbling  out  of  the  earth,  are  fur- 
founded"  with  a  low  done-wall  of  an  heptagonal  form  5  and 
nearly  as  large  as  the  King’s  'Bath  at  Ztof#,  in  England 5  on  o»e 
fide  of  the  wall  is  cut  in  done  the  following  inicriptioa, 


T).  O.  M. 

Ars  Ortulanorum 
fecit  A.  D.  MD  C. 


this  water  is  very  hot,  lb  as  to  feald  the  hand,  if  held  any 
time  therein,  and  foon  harden  eggs  ;  from  thefe  primary  lprings 
arjfo  four  dreams  with  a  fwift  current,  that  furnilh  the  adjoining 
fecundary  fprings,  whole  warmth  is  much  abated  5  the  bottom  of 
the  rivulets  oritreams  is  rocky,  and  whitiih  from  the  cakarious 
fediment  of  the  water,  in  which  it  abounds,  as  appears  by  the 
dalks  of  hemp  being  all  covered  over  with  a  like  ftony  and  cal¬ 
carious  crud  5  this  concreted  lediment  is  in  feveral  places  of  a 
greehifh  colour,  which  it  alio  communicates  to  the  water :  Thefe 
waters  feemed  to  be  almod  quite  negle&ed,  which  was  not  a 
little  furpriling  to  Dr.  ffreynius  ;  the’  he  would  not  advife  the 
taking  them  internally,  by  realon  of  the  great  quantity  of  cal¬ 
carious  particles  they  contain;  moreover  the  inhabitants  are 
wont  to  deep  their  hemp  id  theie  fecund  ary  fprings. 


Some  Remarks  on  the  Parchment  M  S.  in  San  Lorenzo  lAbrary 
rz/ Florence;  mentioned  in  the  preceeditig  Obfervations ;  by 
M  Schelhammer.  Phil. Tranf.  N°  334  p.459.  T ranflated 


from  the  Latin. 

According  to  Conringius ,  we  have  no  writers  on  furgery  among 
the  ancients,  excepting  Hippocrates ,  Galen  and  C.  C  elf  us* 
Vide  Herm.  Conringii  lntrod*  in  Artem  Me  die  am,  cap.  xii. 


But  if  we  may  credit  M.  Spon,  famous  for  his  fkill  both  in 
furgery  and  antiquity,  there  are  a  great  many  authors  on  the  lub- 
but  which  remain  unpublilhed,  amongd  the  MSS  in  the 
Grand  Duke  of  Tuf cany's  library;  for,  in  his  Itinerary,  lpeaking 
of  the  curiofities  of  Florence ,  he  exp  re  fits  himfelf  to  the  follow- 
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irrg  purpofe  ;  4  I  fhall  mention  another  M  S,  relating  to  the  art  1 
4  profeis  myfelf,  and  which  is  the  only  one  extant,  as  far  as  { 
1  know,  in  all  the  libraries  in  Europe  ;  it  is  a  huge  Greek  vo- 
4  lume,  containing  the  lurgerv  of  the  ancients  ;  viz,  of  Hippo- 
4  crates ,  Galen,  Afclcpiades ,  Bithynus ,  Apollonius ,  Arcbigenes , 
*■  Nymphodorus ,  Heliodorus ,  2)iocles ,  Rufus  Ephefius ,  and 
4  Apollodorus  Cytienfis ,  in  which  piece  are  to  be  feen  figures 
4  drawn  upon  parchment,  that  reprefent  the  method  of  reducing 
4  luxated  bones;  there  is  fometimes  mention  made  in  Pliny's, 
4  works  of  Apollodorus  Cytienfis  as  well  as  of  Afclepiades , 

4  lonius  and  5 Oiocles ;  and  Archigenes  is  no  uncommon  name  in 
4  Galen ;  but  their  entire  works  are  found  no  where;  and  the 

♦  names  of  Rithynus,  Nymphodorus-,  and  Heliodorus  are  fcarce 
4  known  to  us.’  Indeed,  if  all  this  were  true,  as  M.  repre- 
fents  it,  it  would  be  no  imall  detriment  to  furgery,  that  fo  excel¬ 
lent  a  work  fhould  be  conhgned  to  oblivion ;  which  mud  need- 
farily  contain  very  curious  and  thole  very  uleful  obfervations ;  for, 
it  is  both  confonant  to  realon,  and  the  thing  i’peaks  of  itierlf^  that 
there  were  a  greater  number  of  juft  obfervations  made  in  thole 
ancient  times,  when  furgery  fiourifhed  among  the  fons  of  phylick, 
than  can  poffibly  be  expe&ed  in  our  days  from  operators,  gene¬ 
rally  unlearned  and  unlkiiled  in  anatomy :  But  M.  Span  kems  to 
have  been  impofed  on  by  his  too  curlory  and  hafty  lurvey ;  for 
upon  Schelhatnmer's  confulting  Meihomius ,  the  molt  fagacious 
inquirer  into  medical  antiquities,  and  who  being  a  great  while 
at  Florence,  had  accefs  to  the  Grand  Duke’s  library  ;  be  returned 
the  following  anl'wer;  4  I  know  the  book  very  well,  fays  he, 
4  which  a  certain  phylician  Nicetas ,  but  of  what  age  I  know  not, 
4  colleded  from  the  ancient  furgeons  ;  and  while  I  was  at  Florence , 
4  I  had  accefs  to  it,  being  in  the  74th  ihelf,  and  I  tranlcribed  a 
4  great  deal  out  of  it;  yet  the  lame  colk&ion  is  extant,  not  only 
4  in  the  library  at  Florence ,  as  M.  Spon  imagines,  but  1  ike  wife 
4  in  the  King  of  France's  library;  nor  have  all  the  things  con- 
4  tained  therein  been  unpublilhed,  nor  are  they  all  of  the  fame 

*  confequence,  much  lei's  are  their  authors  unknown:  l  found^ 
4  therein  lome  entire  books,  and  on’y  ibmc  Imall  fragments  of 
4  others ;  I  fhall  fay  nothing  of  the  works  of  Hippocrates ,  Galen » 

‘  Oribafius ,  ‘P.  FEgineta,  Rufus  Ephefius ,  and  Pailadiits , 
4  which  are  otherwise  well  known  and  have  been  already  pub- 
4  hiked  ;  l  fliall  only  lay  iomething  of  Rithynus ,  Nymphodorus , 
4  and  Heliodorus ,  becaule  M.  Spon  takes  their  names  to  be  altnoft 
4  unknown  ;  which  may  be  very  true  of  Rithynus,  who  is  anau- 
4  thor  of  M.  Spon's  imagination;  the  fragments  in  that  book 
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1  are  thofe  of  Afclepiades  of  Bithynia ,  or  Trufienfii ,  of  whom 
«  there  is  fo  often  mention  made  in  Rliny  and  GaleUy  and  of  whom 

*  M.  Spon  makes  two,  viz.  Afclepiades  and  Bithynu s  3  and  with 
4  the  lame  realon,  he  might  have  made  two  diftin£l  authors  of 
‘  Ruffus  and  EphefiuSj  Heliodorus  is  mentioned  by  JEginetct 

*  and  Oribajius ,  who  commend  his  chirurgical  works  3  and  Nym- 
«  p  ho  dor  us  might  be  known  from  Celfusy  Galen,  and  Oribajius  5 

*  and  Vidus  Vidius  had  then  tranflated  and  publifhed  Heliodorus  > 

*  of  whole  piece  on  features  there  are  ad  chapters  extant  in  this 

‘  cotledion.’ 

Qbfervations  in  natural  HiHory  in  Wales,  1 696  and  1^73  by 
Mr.  Lhwyd.  Phil.  Tranf.  N°  334.  p.  4 6z. 

AT  Snowden  hills  Mr.  Lhwyd  met  with  little  or  nothing, 
befides  what  is  in  Mr.  Ray's,  fynopfis;  only  he  found  the 
little  bulb  plentifully  in  flower:  He  diligently  learched  in  the 
mountains  of  Glamor ganfiire  for  figured  Hones,  but  met  with 
none,  excepting  cubical  marchafites  and  cry  Hals  5  whereof  he 
found  one  about  nine  inches  long,  and  thicker  than  his  wrilt,  and 
thegreateft  part  of  it  as  transparent  as  glals,  but  opaque  towards 
the  root,  like  white  marble  3  he  met  with  fome  fmall  ones  of  the 
colour  of  a  topaz ;  and  he  was  informed  that  others  were  purely 
amethyftine,  found  in  the  valley  of  NantRharanteon:  Mr  .Lhwyd 
finds,  that  the  old  Britons  (for  want  of  more  precious  Hones) 
made  themfelves  beads  of  opaque,  or  marble  cryHal ;  for  he 
had  one  given  him,  cut  like  a  ballot,  and  perforated,  which  was 
found  in  Meirionydhjhire :  Mr.  Lhwyd  was  at  a  lofs  to  know, 
whether  thole  tranfparent  Hones  (mentioned  by  Dr.  ‘Tloty  and 
Dr.  LifleTy  Phil.  Tranf  N°20i.)  by  the  name  of  OmbridSy  &c. 
are  naturally  fo  formed  3  he  had  one  given  him  (fet  in  copper  with 
a  little  handle  to  it)  by  the  name  of  ‘Z'laS  Owen  Ky  veiliogy  i.e, 
Owen  of  Kyveiliog’s  jewel  3  fo  called,  becauie  found  in  an  old 
crio,  or  barrow,  near  the  place  where  he  lived.  Sir  William 
Williams  had  feveral  Welfi  MSS.  but  no  dictionary  j  chiefly 
modern  copies  out  of  Hengwrt  Hudy  in  Meirionydhjhire  3  and 
Mr.  Lhwyd  took  a  catalogue  of  all  the  ancient  M  S  S.  it  contains  3 
among  others  are  the  works  of  Ealiefyru  Anewryn  Gwawdydby 
Myrdhyn  ab  Morvryriy  and  Kygodio  Llaethy  who  lived  in  the 
fifth  and  fixth  centuries  (but  the  fmall  MS.  containing  them  all, 
leems  to  have  been  copied  about  500  years  ago)  as  alio  of  leveral 
others  valuable  in  their  kind :  In  Wales  they  have  neither  the 
Ibex  nor  Rupicapray  nor  any  other  goat  but  the  common  lort3 
the  park  deer  is  in  Welfi  called  Geivr  Danas  3  the  former  word 
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fignifies  goats,  but  whether  the  latter  denote  Dan  ip  (as  if  deer- 
had  come  from  ‘Denmark)  or  fomewhat  elle,  is  unknown :  The 
lakes  tho’  very  numerous,  yield  no  other  fifh  befides  trout  and 
eel,  and  ‘Torgocb  and  Gwiniad ,  i.  e.  Shelly  and  Charre  $  a  fifher- 
man  allured  Mr.  Lkwyd,  that  in  a  lake  called  Lhyn  y  Cwn  near 
Lhan  Berys ,  he  had  feveral  times  caught  monocular  trouts, 
whole  heads  were  always  fomewhat  diftorted  or  awry  $  they  far  ¬ 
ther  allured  him,  that  the  higheft  lakes  of  Snowdon ,  viz.  cPhyn» 
non  XJrich  and  ‘ Vhynnon  Las,  yield  no  fifh  at  all,  and  that  the 
trouts  of  the  other  lakes  differ  much  in  colour.  There  is  nei¬ 
ther  fulphur,  nor  pumixe-ftone  on  the  tops  of  the  mountains,  nor 
any  other  thing,  that  fhould  feem  to  be  theeffe&s  of  vulcano's  y 
what  feemed  to  him  molt  furprifing,  were  wafte  confufed  heaps 
©f  Hones,  and  to  appearance  fragments  of  rocks,  Handing  on  the 
furface  of  the  earth,  not  only  in  wide  plains,  but  alfo  on  the 
fummits  of  the  higheft  mountains:  He  never  oblerved  any  lake  or 
fpring  on  the  fummit  of  a  hill  j  it  is  true  that  on  the  tops  of 
{ome  hills,  where  formerly  flood  caftles  or  forts,  certain  wells  are 
feen,  called  in  Weljb  Tydew,  a  word  of  the  lame  fignification,  as 
well  as  found  with  the  Latin  Tuteus  5  but  no  water  runs  out  of 
them,  and  feveral  of  them  he  found  quite  dry.  The  grey  game 
(as  it  is  termed)  ieems  to  be  the  female  of  the  black,  which  they 
call  Gryg-ieir' i.  z.Gallin#  ericetorum ;  the  red  game  they  call 
ieiry  mynydh ,  i.  e.  Galltnul*  montane  3  becaule  in  Wales  they 
keep  to  the  higheft  hills,  in  Weljb  banner  efpecially  if  heathy. 
In  May  1696,  there  came  into  Cardiganjbire  two  ftrange  birds 
(as  he  conjectures  by  the  ciefeription  given  of  them)  of  the  aqua  ¬ 
tic  ftffiped  tribe  5  they  were  faid  to  be  almoft  two  yards  tall,  and 
of  a  whitifh  colour,  with  the  tips  of  their  wings  dark  *  Mr  .Lhwyd 
took  them  to  be  fome  fort  of  exotic  crane :  About  two  years  be¬ 
fore,  there  came  a  Hock  of  birds,  upwards  of  100,  to  a  hemp- 
yard,  at  a  place  called  Lhan  Dhewi  Velfrey  in  ‘ Tembrokepire , 
and  in  one  afternoon  deftroyed  all  the  hemp-feed  5  they  were 
about  as  big,  or  little  left  than  black-birds,  with  bills  more 
flubbed,  and  bigger  than  mat  of  a  bull-finch  ^  Mr.  L^hwyd  iiii- 
peds  thefe  to  have  been  Virginia  nightingales  5  they  \vere  ex¬ 
ceeding  tame,  or  at  leaft  ib  intent  on  their  food,  that  being  driven 
from  their  places,  they  would  not  remove  above  two  01  three 
yards  $  the  cocks  were  of  a  deep  fear  let  colour,  without  any  dil- 
cernible  diftinaion  in  the  feathers  of  their  wings,  excepting  that 
the  tail,  and  lower  part  of  the  belly  were  a  little  paler  ;  the  hen 
had  a  lovely  icarlet  breaft,  and  her  head  and  back  were  grey. 

Mr- 
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Mr.  Lbwyd  di  (covered  Id  me  new  fpecies  of  GloJJopetTcS^  and 
Silifuaftra  (thefird  Ichthyodontes ,  he  fuppoles,  that  ever  were 
obferved  in  IVales)  on  the  top  of  a  high  mountain,  called  Slorenr* 
near  Aber  Gavenni  ;  the  Siliquaftra  were  generally  lmaller  than 
thole  he  had  obferved  in  other  countries  ;  he  found  one  Gloffbpe- 
tra  pretty  large,  but  the  reft  were  very  (mall,  all  black  or  atro- 
rubent  ;  the  lame  place  alfo  afforded  fome  variety  of  fodil  (hells, 
and  a  great  number  of  CuthberPs  beads,  which  were  very  fmall 
in  companion  of  thole  found  throughout  the  north  of  England  ; 
he  likewiie  found  there  a  large  tedaceous  body,  not  to  be  com¬ 
pared,  as  to  its  (hape,  with  any  (ort  of  (hell  hitherto  deicribed  ; 
together  with  fomeembofied  representations  of  pieces  of  the  fke- 
letons  of  eels,  or  fome  fmaller  dfh :  All  thele  were  in  lime-done; 
but  advancing  about  three  miles  farther  into  Erecknockfbire ,  at 
a  place  called  Lhan  Elfoi ,  he  examined  fome  coal  and  iron 
fcnines  there;  their  coal-works  were  not  pits,  iunk  like  draw- 
wells,  but  large  inroads  made  into  the  fide  of  the  hill,  (o  that 
three  or  four  horfemen  might  ride  in  a-bread  ;  the  top  is  luppor- 
ted  with  pillars  let  up  at  certain  didances ;  and  they  make  their 
by-lanes,  as  in  other  pits,  according  a^  the  vein  requires;  the 
flate  above  this  coal  afforded  only  dalkjs  of  plants;  dole  by  the 
pit  he  found  a  valuable  curiofity  ;  viz.  k  done  in  fubdance  like 
thole  they  make  lime  of  of  a  comprefled  cylindrical  form,  and 
cat  off  even,  at  each  end,  as  it  were,  about  eight  inches  Jong, 
and  three  inches  broad ;  its  fitperficies  was  adorned  with  equi- 
dillant  dimples,  rdembling  Dr.  Plot's  Lepidotes ,  Hid.  Oxford, 
c.  v.  §55,  and  in  each  dimple  a  fmall  circle,  and  in  the  center 
of  each  circle  a  little  Ibid,  like  a  pin’s  head ;  this  was  the  only 
curiofity  of  the  kind  he  (aw,  which  is  not  referable  to  any  thing 
either  in  the  animal,  or  vegetable  kingdom  ;  amongd  the  iron 
ores  of  the  lame  hills  he  found  fome  new  lpars,  and  leveral  fpe- 
cimens  of  ore,  (hot  into  a  condant  and  regular  figure,  tho5  not  re¬ 
ducible  to  any  animal  or  vegetable  bodies:  About  five  miles 
thence,  at  a  place  ealled  Pont  y  Pavl  in  this  country  (where,  as 
alfo  at  Lhan  El  hi  there  are  furnaces  and  forges)  he  found  more 
coal  and  iron  mines,  and  collected  lome  repreientations  of  the 
leaves  of  capillary  plants  on  the  iron  ore,  but  found  no  branches  : 
One  major  Hanbury  of  this  Pont  y  Pwl  (hewed  Mr.  Lh-zryd  an 
excellent  invention  of  his  own,  for  beating  out  hot  iron  (by  the 
help  of  a  rolling  engine,  moved  by  water)  into  as  thin  plates  as 
tin;  they  cut  their  common  iron-bars  into  pieces  about  two  foot 
long,  and  heating  them  glowing  hot,  place  them  between  thele 
won  rollers,  not  a-crofs,  but  with  their  extremities  lying  the 
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fame  way  with  thofe  of  the  rollers  3  the  rollers,  moved  with 
Water,  drive  out  thele  bars  to  luch  thin  plates,  that  their  breadth, 
which  was  about  four  inches,  becomes  their  length,  being  exten¬ 
ded  to  about  four  foot  5  and  what  before  was  the  length  of  the 
bars,  is  now  the  breadth  of  the  plates  3  with  thefe  plates  he 
makes  furnaces,  pots,  kettles,  lauce-pans,  ESfc.  At  Font  yfPwl 
they  had  on  the  lixth  of  June ,  an  extraordinary  fhower  of  hail, 
which  extended  about  a  mile,  and  lafted  near  half  an  hour  3  it 
beat  down  all  the  beans  and  wheat  within  that  compals  3  fome  of 
the  hail-ftones  were  eight  inches  about,  and  their  figure  irregular, 
leveralofthem  being  compounded. 


An  Experiment  peeving  the  Angle  requifite  to  fufpend  a  Drop 
of  Oil  of  Oranges ,  at  certain  Stations ,  between  two  glafi 
Planes ,  placed  in  the  Form  of  a  Wedge  3  by  Mr .  Francis 
Hauksbee.  Phil.  Tranf.  N°  334.  p.473. 


MR.  Hauksbee  procured  two  glafs  planes,  that  meafured  a 
radius  of  20  inches  each,  their  breadth  about  three  inches* 
the  lower  plane  was  placed  with  its  furface  parallel  to  the  center 
of  its  axis,  and  parallel  to  the  horizon  3  thus  the  planes,  being 
very  clean,  were  rubbed  with  a  clean  linen-cloth,  dipped  in  oil  of 
oranges  3  afterwards  a  drop  or  two  of  the  fame  oil  being  let  fall  on 
the  lower  plane  near  the  axis,  the  other  plane  was  laid  upon  it  3 
which  as  fbon  as  it  touched  the  oil,  this  latter  fpread  itielr  confi- 
derabiy  between  both  their  furfaces  3  then  the  upper  plane  being 
raifed  a  little  at  the  lame  extremity  by  a  ferew,  the  oil  immedi¬ 
ately  attradled  itfelf  into  a  body,  forming  a  globule  contiguou s 
to  both  furfaces  and  began  to  move  forwards  towards  the  extie- 
mities  in  contact  when  it  had  arrived  to  two  inches  from  the 
axis,  an  elevation  of  1 5  minutes  at  the  contingent  extremities 
ifopped  its  progrefs,  and  it  remained  there  without  moving  any 
way:  Then  letting  the  planes  fall  again,  the  cirop  moved  foi- 
wards,  till  it  came  to  four  inches  from  the  center  3  and  then  an 
elevation  of  2  5  minutes  was  requifite  to  fix  it  3  at  fix  inches  it 
required  an  angle  of  35  minutes  3  at  eight  inches,  or  45  minutes 3 
at  10  inches,  a  whole  degree  3  at  12  inches  from  the  axis,  t  e 
elevation  was  one  degree  and  45  minutes  3  and  l'o  on,  at  the  L- 
veral  Rations,  as  in  the  following  table  :  This  after  leveral  tila  s 
he  takes  to  be  the  moil  correft,  tho’  the  others  fiicceeded  very 
little  different  from  the  fame  3  it  is  to  be  obferved,  that  when  the 
globule,  or  drop  had  arrived  to  near  17  inches  on  the  p  anes 
from  their  axis,  it  would  become  of  an  oval  form  3  al‘ 

cended  -higher,  fa  would  its  figure  become  more  and  more  oblong  5 
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and  unlefs  the  drop  were  fmall,  upon  fuch  an  elevation  of  the 
planes,  as  was  requifite  at  fuch  a  progrefs  of  the  drop,  it  would 
be  parted,  fome  of  it  defending,  and  the  reft  of  it  running  up 
to  the  top  at  once  5  but  a  drop  that  feparated  thereabouts,  he 
found  that  the  remaining  part  thereof  at  18  inches,  would  bear 
an  angle  of  elevation,  equal  to  22  degrees  toballance  its  weighty 
higher  than  that  he  could  not  obferve:  The  planes  were  fepara- 
ted  at  their  axis  about  the  fixteenth  of  an  inch  :  Mr.  Hduksbee 
found  but  little  difference,  as  to  the  experiment,  between  imall 
and  larger  drops  of  oil :  The  angles  were  mealured  by  a  quadrant, 
marked  on  paper  of  near  20  inches  radius,  divided  into  degrees 
and  quarters. 
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An  Account  of  the  Eruption  of  a  burning  Spring  at  Brofeley, , 
in  Shropfhire5  by  Mr .  Hopton.  Phil.  Tranf.  N°  334* 
p.  475. 


A  BOUT  June  17  n,  at  Srofely  near  Wen  lock  in  Shrop- 
(hire,  (about  two  nights  afrer  a  remarkable  day  of  thunder) 
there  was  heard  a  terrible  noife  in  the  night,  which  awaked  fe¬ 
deral  people  5  who  coming  to  a  boggy  place  under  a  little  hill, 
about  200  yards  off  the  river  Severn ,  perceived  a  mighty  rum¬ 
bling  and /halting  in  the  earth,  and  a  little  boiling  of  water  thro® 
the  grabs  •  upon  digging  up  feme  part  of  the  earth,  the  water 
few  up  immediately  to  a  confide r able  height,  and  was  fet  on  fire 
by  a  lighted  candle:  To  prevent  the  Ipring  being  deftroyed  an 
iron  ciftern  was  placed  round  it,  with  a  cover  upon  it,  to  be 
locked  down,  and  a  hole  in  the  middle,  thro®  which  one  might 
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&e  the  water ;  if  you  put  a  lighted  candle,  or  any  thing  of  fire 
to  this  hole,  the  water  immediately  takes  fire,  and  burns  like 
fpirits  of  wine,  and  continues  lb  to  do,  as  Jong  as  you  keep  the 
air  from  it  ;  but  by  taking  up  the  cover  of  the  ciltern,  it  quickly 
goes  out  ;  the  heat  of  this  fire  much  exceeds  that  of  any  fire 
Mr.  Hopton  ever  law,  and  leems  to  have  more  than  ordinary 
fiercenels  in  it :  Some  people  after  they  have  fet  the  water  on 
fire,  have  put  a  kettle  of  water  over  the  ciltern,  in  which  green 
peafe,  or  a  joint  of  meat  are  much  fooner  boiled,  than  over  any 
artificial  fire  ;  if  green  boughs,  or  any  other  thing,  that  will 
burn  be  put  upon  it,  it  prefently  confumes  them  to  allies :  The 
water  of  itfelf  is  as  cold,  as  any  water  Mr.  Hopton  ever  felt  ;  and 
what  is  remarkable,  as  loon  as  ever  the  fire  is  out,  if  you  puc 
your  hand*  into  it,  it  feels  as  cold  as  if  there  had  been  no  luch 
thing  as  fire  near  it. 


Obfervations  on  the  fubterraneous  Trees  in  Dagenham,  anJ 
ether  Mar  fees  bordering  on  the  Thames  5  by  Mr.  Derham. 
Phil.  Tranfi  N°  3 3 5- p.  478. 

THERE  happened  an  inundation  at  Dagenham  and  Ha¬ 
vering  marfhes  in  Effexy  by  a  breach  in  the  ‘Thames  wall 
on  an  extraordinary  high  tide  ;  and  by  means  of  the  great  violence 
of  the  water,  a  large  channel  was  torn  up,  100  yards  wide,  and 
20  foot  deep  in  fome  places,  in  fome  more,  in  fome  lefs  ;  by 
which  means  a  great  number  of  trees  were  laid  bare,  that  had 
been  buried  there  for  leverai  ages  before;  they  were  all  of  one 
lort,  excepting  only  one,  which  was  plainly  a  large  oak,  with 
the  greatelt  part  of  its  bark  on,  andlome  of  its  head  and  roots  § 
the  reft  of  the  trees  were  liippoled  to  be  yew,  from  the  hardnefs, 
toughnels  and  weight  of  the  wood,  tho’  there  be  no  yew  growing 
any  where  thereabouts;  and  it  leemed  furprifing  to  Mr.  Derham 
that  yew  fhould  grow  in  fuch  vaft  quantities,  in  fuch  a  foil,  and 
lb  near  the  brackilh  waters;  fome  took  it  to  be  horn-beam,  which 
grows  plentifully  in  the  higher  lands,  tho5  never  feen  in  watry 
places ;  but  Mr.  TJerham  rather  inclines  to  the  opinion  of  its 
being  alder,  (which  grows  plentifully  by  our  frefh  water  brooks) 
the  grain  of  the  wood,  and  the  manner  in  which  the  boughs 
grow,  &c.  refembling  that  of  alder  much  more  than  horn  beam: 
By  lying  fo  long  underground,  the  trees  became  black  and  hard, 
and  their  fibres  fo  tough,  that  one  might  as  eafily  break  a  wire 
of  the  fame  fize,  as  any  of  them  ;  they  maintain  this  toughnels 
if  the  wood  be  kept  dry ;  but  by  drying  the  trees  become  crack’d, 
and  very  flawy  within,  but  outwardly  look  lbund}  and  with  dif- 

N  n  n  2  ficulty 


468  MEMOIRS  of  the 

ficulty  yield  to  wedges  5  but  thofe  lying  in  the  marfhes,  which 
are  covered  every  flood,  and  laid  bare  every  ebb,  become  in  a 
flhort  time  very  rotten  :  Mr.  (Derbtttfi  doubts  not,  but  thele  trees 
grew  in  the  place  where  they  now  lie,  and  that  in  vaft  numbers  ; 
for  they  lay  io  thick  upon,  or  near  each  other^tharym.  feveral 
places  he  could  ftep  from  one  to  the  others  and  he  thinks  it  not 
improbable,  that  not  only  thele  marfhes,  (which  are  about  1000 
acres)  are  ftored  with  thele  fubterraneous  trees,  but  likewile  all  the 
marfhes  along  the  river  fide,  for  feveral  miles }  dor  thefe  trees  are 
found  all  along  the  [Thames,  over  againli  Rainhan. ?,  Wenningtcn% 

\ Rurfleet ,  &c.  and  in  the  breach  that  happened  at  Weft  Tborrock, 
about  2 1  years  ago,  they  were  wafhed  out  in  as  great  numbers, 
and  of  the  fame  kind  of  wood,  as  thofe  found  in  [Dagenbam  and 
Havering  levels:  Thele  laft  are  of  different  fizes}  lome  upwards 
of  a  foot  in  diameter,  and  fome  lels  5  Mr.  Derbam  law  two  of 
the  leflfer  fort,  Handing  upright,  in  the  fame  pofition  wherein 
they  grew  }  their  tops  juft  above  low  water  and  their  bottoms,  at 
leaft  tke  bottom  of  the  channel,  at  16"  foot  depth}  they  could 
not  be  pulled  out,  and  they  leemed  to  be  about  two  inches  dia- 
ineter  in  their  trunk,  with  l’ome  of  their  boughs  on :  Moft  of  the 
trees  had  their  roots  on,  and  leveral  of  them  their  boughs,  and 
lome  a  part  of  their  bark  }  there  was  only  one  that  he  perceived 
had  any  marks  of  the  ax;  and  its  head  had  been  lopped  off: 
Mr.  (Derbam  faw  all  along  the  Ihores,  as  he  palfed  the  channel, 
that  the  water  had  torn  up  a  vaft  many  Humps  of  thole  iubterrane- 
pus  trees,  remaining  in  the  very  fame  pofition  in  which  they  grew, 
with  their  roots  running,  fome  downwards,  others  branching  and 
fpreading  about  in  the" earth,  as  trees  that  grow  are  commonly 
obferved  to  do:  Mr.  [Derbam  thought  that  lome  of  thele  Humps 
had  marks  of  the  ax,  and  moft  of  them  were  flat  a-top,  as  if  cut 
pff  at  the  furface  of  the  earth }  but  being  rotten  and  battered,  he 
could  not  fully  latisfy  himfelfj  whether  the  trees  had  been  cut  or 
broken  off:  The  loll  wherein  they  gtew,  was  a  black  ouzy  earth, 
full  of  reed-roots,  on  whole  furface  the  trees  lay  proftrate,  and  j 
pver  them  a  covering  of  grey  mould,  of  the  fame  colour  and  con¬ 
fidence  with  the  dry  mud,  which  the  water  leaves  behinu  it  attnis 
day;  this  covering  of  grey  earth  is  about  leven  or  eight  foot, 
thick}  in  fome  places  12  foot  or  more,  and  in  others  iefs}  at 
which  depth  the  trees  generally  lie:  "What  was  next  oblervaole 
was  the  pofition,  wherein  the  trees  lay}  which  indeed  was  not 
regular,  lome  lying  one  way  and  lome  another,  and  feveral  of 
them  a-crofs }  only  that  in  one  or  two  places,  they  lay  more 
regularly  with  their  heads  for  the  moft  part  towards  the  norths  as 
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if  they  had  been  blown  down  by  a  foutherly  wind,  which  exerts  a 

pretty  drong  force  on  that  fhore.  .  . 

As  to  the  age  in  which  thefe  trees  were  interred,  it  is  hard  to 
determine :  Several  are  of  opinion  that  they  have  lain  in  that 
lubterraneous  date  ever  fines  Tloah  s  flood ,  out  tho  .Mr.  Tdegham 
does  not  in  the  lead:  doubt,  that  at  this  day  we  have  feverai 
remains  of  thefpoils  of  that  deluge,  even  on  the  higheft  moun¬ 
tains  •  yet  he  rather  inclines  to  think,  that  thefe  trees  are  the 
ruins  'of  fome  later  age,  by  lbme  extraordinary  inundations  of 
the  Thames,  or  by  fome  dorms,  which  blow  diarply  on  this 
fhore  r  either  way  trees  growing  in  fo  loole  a  foil  as  tilde  mam- 
fedly  orew  in  at  that  time  might  be  foon  rooted  up  and  oeat 
down^  and  as  to  extraordinary  inundations  of  the  Thames* 
there  is  at  this  day  a  mark,  which  if  occafioned  by  an  inundation 
mud  have  been  that  of  a  very  prodigious  one,  beyond  any  ever 
known  to  have  happened  in  that  river  5  to  wit  below  a  bed  of 
fhells,  if  not  alfo  a  lort  of  marie,  lying  crofs  the  highway,  on 
the  defcent  near  Stifford-bridge ,  m  going  from  fouth  Okendon, ,  at 
upwards  of  50  or  60  yards  didance,  in  the  bottom  of  the  valley 
there  runs  a  brook  that  empties  itfelf  into  the  Thames  at  Tur fleet 
about  three  miles  from  thence,  and  ebbs  and  flows  zstteThames 
does,  but  not  at  any  certain  height,  by  real  on  of  mills,  that 
Hand  thereon :  but  above  a  pretty  high-water  m  the  brook, 
Mr .Derham  found  the.furface  of  the  bed  of  ihe As  to  lie  up¬ 
wards  of  20  foot  perpendicular ;  confecpaently,  ■*.  t  ls 
ihells  was  repofited  in  that  place  by  an  inundation  0i  t  ^  ames 
it  mud  have  been  luch,  as  would  have  drowned  a  vaft  deal  o- 
the  adjacent  country,  and  over-topped  the  trees  by  t  e  river  in 
We(i  \ thorrock ,  ‘Dagenham,  and  the  other  marfhes  5  and  proba¬ 
bly  by  that  means  have  overturned  them:  Now  had  tilde  trees 
been  left  thereby  the  univerfal  deluge,  we  fhquld  not  find  a  be 
of  earth,  wherein  they  grew,  fo  entire  and  undiduroed,  as  it  ma- 
nifedly  is,  alpongy,  light, ouzy  foil,  full  of  reed-root;  and,  tho 
Mr.  Derham  never  tried  it,  he  was  perfwadtd  it  was  o  - 
lefs  fpecific  gravity  than  the  layer  over  it  5  whereas  he  could  from 
experiments  affirm,  that  in  three  places,  where  etrie  '  ’  - 

Strata  were  in  a  furprifing  manner  gradually  fpecihcally  heavier 

and  heavier,  the  lower  they  lay.  ■  .  ,  #  w 

As  to  the  manner  how  thefe  trees  came  to  be  inte  ^  ^ 
takes  to  be  from  the  gradual  encreale  o£  the  muc ,  wnicn  ev 
tide  the  Thames  left  behind  it:  He  prefumes  that ^thde  tires 
might  have  been  thrown  down,  before  the  walls,  01  L'^'  , 

made,  that  keep  the  Thames  out  of  the  marfhes,  ana  then  they 
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were  covered  every  tide  $  and  by  reafbn  they  lay  thick,  they 
would  foon  gather  a  great  deal  of  the  fediment  or  mud ;  and 
after  the  faid  walls  were  made,  every  breach  in  them,  and  inun¬ 
dation,  would  leave  behind  it  large  quantities  of  fediment,  as 
Mr.  iDerham  found  in  going  overfome  of  the  marfhes,  foon  after 
this  breach  $  where  he  found  the  mud  generally  above  his  fhoes, 
and  in  feveral  places  above  his  knees  $  and  it  is  a  practice  among 
us  (of  which  there  are  divers  inftances)  that  where  a  breach 
would  coll  more  to  flop  it,  than  the  overflown  lands  would  coun¬ 
tervail,  there  to  leave  the  lands  to  the  mercy  of  the  Thames ;  and 
thefe  lands  gradually  growing  higher  and  higher,  by  the  additions 
of  fediment,  will  in  time  ihut  out  the  water  of  the  river,  all  excep¬ 
ting  the  higheft  tides,  and  thefe  lands  they  call  faltings,  when 
covered  with  grafs  5  or  elfe  they  become  reed-ground,  &c-  That 
it  was  the  fediment,  or  mud  of  the  ^Thames  that  buried  thefe  trees, 
is  farther  manifeft  from  what  is  faid  above,  of  the  likenel's  of  the 
foil  over  them,  in  all  refpe&s  to  the  fediment  the  river  now  let’s 
fall,  when  dry  5  which  may  be  obferved  to  confift  of  feveral 
diftindf  layers  $  fome  two  tenths  of  an  inch  thick,  feme 
left,  and  others  foarce  one  thirtieth  of  an  inch  5  all  which 
feveral  layers  are,  doubtleft,  the  feveral  quantities  which  each 
tide  left  behind  it :  This  fediment  when  dried  by  the  fun  and 
wind,  becomes  tough  and  hard,  and  looks  like  a  grey  Lapis 
fcijjilis ,  or  (late,  and  divifible  into  the  foveral  Lamina  ox  plates  5 
and  probably  we  might  aforibe  the  conformation  of  flate,  muf- 
covy-glafs,  and  other  fimilar  laminated  concretions,  to  a  like 
work  of  nature,  by  an  addition  of  new  layers  of  fuch  petrifac¬ 
tions,  and  particles,  as  the  foflil  is  formed  of:  That  the  l'ubtcr- 
raneous  wood  receives  its  blacknefs  from  vitriolic  juices  in  the 
earth,  appears  by  experiment  5  for  Mr.  Derhann  found  that 
alder-wood,  whether  green,  or  old,  becomes  blackifli  in  a  {elu¬ 
tion  of  copperas  5  which  is  not  only  an  argument,  that  the 
blacknefs  of  the  wood  is  owing/ to  vitriol,  but  alfo  that  the 
wood  is  alder,  or  lbme  fuch  like  wood,  that  will  become  black 
with  vitriol  5  for,  Mr.  Derham  was  informed,  that  all 


fubterraneous  wood,  is  not  black,  particularly  fir  :  He  after¬ 
wards  tried  horn-beam  in  the  fame  manner,  and  found  that  that 
alfo  becomes  black. 


Ro  y  a  l  Society. 


Experiments  and  Obfer  vat  ions  on  the  Effects  of  fever  al  Sort  3 
of  Eoifons  on  Animals ,  at  Montpelier  3  by  Mr .  Courten, 
Phil-  Tranf.  N°  335.  p.  485. 

IN  July ,  1678,  we  gave  a  dog  a  piece  of  bread  Ifeeped  in- 
two  ounces  of  Soianum  $atavicum>  Dutch  night jhade ,  ex- 
preffed  from  the  green  plant,  and  mixed  with  cheefe  3  as  far 
as  we  could  perceive,  the  dog  did  not  leem  to  receive  any 
manifefl  damage  from  it  :  The  fame  dofe  of  the  juice  of  the 
leaves  of  Cicutay  or  hemlock  had  no  greater  effefl:  upon  him  3 
we  alfo  gave  the  fame  dog  a  pretty  large  root  of  Aconitum 
^Paralianches ,  wolf' s-baney  together  with  the  leaves  and  dowers 
©f  the  fame  plant  bruifed,  and  mixed  with  ffefh,  which  did 
him  no  hurt :  Two  drachms  of  Helleborus  albus ,  white  helle¬ 
bore^  difordered  him  very  much,  caufing  Teachings,  fuffoca- 
tions,  vomiting,  and  voiding  of  excrement  3  this  dog,  (as  af¬ 
terwards  we  often  obferved  in  others  that  had  taken  the  like 
corrofive  medicines,)  whether  becaufe  he  was  not  able  to  en¬ 
dure  the  pain,  or  by  reafon  of  any  other  uneafinefs,  often 
fcratched  the  ground  with  his  feet  3  however,  he  recovered, 
and  did  well  again  :  He  alfo  fwallowed  five  roots  of  Colchicum 
Ephemeruttti  meadow-  faffr on,  dug  frefh  out  of  the  ground,  with 
which  he  was  violently  tortur’d,  but  did  not  die  :  At  la  It  he 
took  two  drachms  of  Opium ,  which  call:  him  into  a  deep  Deep  3 
but  after  vomiting  and  voiding  foetid  excrements,  he  recover’d 
by  degrees  his  former  brifknefs  3  fo  many,  and  thefe  fo  noto¬ 
rious  poifons,  could  not  kill  this  dog  Some  weeks  after,, 
when  the  fame  dog  had  recovered  his  former  vigour,  we  tried 
on  him  the  force  of  a  much  ftronger  poifon  ;  for.  we  caufect 
him  to  be  bit  by  an  enraged  viper  three  or  four  times  on  the 
belly,  a  little  below  the  navel  3  and  there  immediately  arofe 
little  black  bladders,  containing  a  liquid  blackifh  fort  of  cor¬ 
ruption  3  they  were  flaccid,  and  tremulous,  like  the  gall-blad¬ 
der  when  about  half  full,  and  a  livid  colour  by  degrees  over- 
fpread  all  the  neighbouring  parts  3  the  venom  propagated  kfelf 
with  lurprifing  quicknefs,  and  weakened  all,  but  more  eipe- 
eially,  the  animal  fundionsj  for,  notwithftanding  the  diaphragm 
kill  performed  its  office  pretty  ftrongly,  tho’  with  fome  dif- 
order,  and  the  heart  continued  beating,  tho*  faintly  and  irre¬ 
gularly  3  yet  they  leemed  to  fare  much  better  than  the  brain, 
whofe  ftrength  was  weakened  in  fuch  a  manner,  that  it  could 
not  perform  the  fun£tions  offenfe  and  motion  but  very  faintly  3 
infomuch,  that  the  dog  lay  without  any  ftrength  or  fenfation, 

as 
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as  if  he  had  been  feizcd  with  a  lethargy,  or  apoplexy  ;  which 
kind  of  ftupidity  we  alfo  obferved,  iometimes  in  a  greater, 
and  fometimes  in  a  lefs  degree,  in  all  other  dogs,  bit  by  a 
viper  3  but  being  willing  to  lave  this  dog,  (thoJ  we  had  found 
by  feveral  experiments,  that  much  (lighter  wounds  made  by  a 
viper  had  occafioned  death)  we  had  recourfe  to  feveral  reme¬ 
dies  5  and  therefore,  cupped  and  fcarified  the  part  that  was 
wounded,  and  applied  Nheriaca,  treacle  3  afterwards  we  let 
him  alone  for  about  two  hours  3  but  his  (leepinefs  increasing 
more  and  more,  and  his  vital  and  animal  funblions  (inking, 
we  were  obliged  to  have  recourfe  to  another  method  of  cure  5 
wherefore,  to  difpel  his  (leepinefs,  we  forced  into  his  throat 
half  a  drachm  of  volatile  lalt  of  hart’s-horn,  mixed  in  broth  3 
in  a  little  time  after,  his  eves,  which  before  looked  dead,  be¬ 
gan  to  revive,  and  he  could  (land  on  his  feet  and  walk  3  where¬ 
upon,  we  repeated  the  fame  dole  of  the  volatile  fait,  and  by 
it  he  was  freed  from  his  (leepinefs,  and  the  vigour  of  his  heart 
recovered,  tho’  he  would  not  eat  any  thing  all  that  time  5  but 
he  drank  water  very  plentifully,  and  greedily,  and  on  the 
iecond  day  did  not  refufe  cold  broth  3  after  the  third  day,  he 
began  to  eat  folid  meats,  and  now  he  feemed  to  be  out  of 
danger  3  only  fome  large  foul  ulcers  remained  on  that  part  of 
his  belly,  that  was  bit,  of  which  he  would  (carce  have  died,, 
had  he  not  been  killed  by  another  dog,  which  prevented  us 
from  feeing  the  event  of  this  experiment. 

But  to  try  more  fully  the  force  of  the  above-mentioned  poi- 
fon,  it  is  neceffary  to  make  feveral  experiments  of  it :  for,, 
tho’  the  bite  of  a  viper,  if  it  be  but  flight,  may  kill  (ome 
dogs  3  yet  the  following  month,  a  large  (trong  dog,  that  was: 
bit  in  the  tongue,  which  is  a  very  dangerous  part,  recovered 
without  any  medicines  3  his  tongue,  it  is  true,  turned  black, 
and  fweird  fo  much,  that  it  could  icarce  be  contained  in  his 
mouth  3  he  was  ftupid,  as  is  ufual  from  the  venom  of  a  viper, 
but  not  lb  much,  but  that  he  could  (land  on  his  feet  3  a  few*  j 
hours  after,  his  (leepinefs  decreafed,  and  the  next  day  he  en¬ 
deavoured  to  bp  water,  but  the  largenefs  of  his  tongue  pre¬ 
vented  him  3  on  the  third  day  he  threatened  to  bite  any  body 
that  diflurbed  him,  and  had  recovered  fo  much  llrength,  as 
to  be  able  to  efcape  out  of  the  place,  where  he  was  kept  5 
and  two  days  after,  he  was  feen  in  the  (Ireets,  but  what  be¬ 
came  of  him  afterwards  we  could  not  learn. 

On  the  17th  of  Offiober  we  gave  a  dog  fifteen  grains  of  the; 

dried  root  of  Nape  Iks ,  monks -hood,  powdered,  and  mixed  with 

fiefim 
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flefh  and  broth ;  he  had  no  fooncr  taken  if,  but  he  was  feiz’di 
with  a  difficulty  of  {wallowing,  or  rather  feemed  as  if  he 
was  like  to  be  fufibcated  $  he  immediately  became  faint  and 
refllefs,  and  dug  the  ground  with  his  feet  $  but  he  foon  de¬ 
fined,  by  reafon  of  a  fainting  fit,  as  we  fuppofed  from  the 
dulnefs  of  his  eyes,  and  a  weaknefs  ovet  all  his  body  5  this 
fainting  was  prefently  fucceeded  by  a  violent  vomiting,  in 
which  he  threw  up  the  flefh  he  had  eaten,  very  little  altered  5 
his  fainting  foon  returning  again,  he  laid  himfelf  on  the  ground  5 
but,  being  feized  with  terrible  convulfions  of  the  Abdomen% 
diaphragm,  and  almoft  the  whole  body,  he  ran  from  place  to 
place,  and  vomited  fo  great  a  quantity  of  frothy  matter,  that 
he  was  like  to  have  been  fuffocated  ;  his  vomiting  increafed, 
with  a  kind  of  crying  and  fobbing,  like  broken  fighs,  as  if  he 
endeavoured  to  bark  at  thofe  that  flood  by  ;  in  this  manner 
he  was  milerably  tormented  for  the  fpace  of  an  hour,  at  which 
times  all  his  fymptoms  remitted,  and  he  recovered  by  de» 
grees  :  In  the  preceeding  fummer,  we  gave  a  little  dog  a 
drachm  of  the  faid  monks- food  5  he  was  foon  after  fei fed  with 
the  fame  fymptoms,  but  they  were  longer  and  more  violent* 
and  he  in  like  manner  recovered  :  In  both  thefe  dogs  we  par¬ 
ticularly  took  notice  of  thefe  broken,  and  interrupted  iighs, 
or  kind  of  fobbing  5  becaufe,  we  had  not  obferved  the  like  to 
be  occafioned  by  any  other  poifon  we  made  trial  of  .*  An  ounce 
of  the  leaves,  flowers,  and  feed  of  monks- food,  wfien  green* 
being  bruifed,  and  given  to  a  dog,  fcarce  difordered  him  any 
more  than  if  he  had  eaten  fo  much  grafs :  About  the  fame 
time  we  made  trial  of  the'  Flux  vomicct  on  another  dog,  in  or¬ 
der  to  fee  its  e£fe£ls  on  his  body  when  dead ;  accordingly)  the 
dog  dying  in  a  fliort  time,  we  found  his  flomach  and  thin 
guts  very  red,  and  judged,  that  this  rednefs,  and 
tion,  was  cauied  by  the  corrohveneis  ot  the  medicine*  ^ 

On  the  20th  of  October  we  heeded  warm  into  the  jugular 
vein  of  a  flrong  lufty  dog  an  ounce  of  emetic  wine  i  for  a 
quarter  of  an  hour,  after  the  operation  was  over,  and  ne  was 
let  loofe,  he  continued  pretty  well,  only  that  he  feemed  lome- 
what  dejefted  ;  but  afterwards  he  began  to  grow  ill)  and  an 
unulual  agitation  was  manifeft  about  the  diaphragm  $  tms  was 
followed  by  a  continual  vomiting,  and  a  little  after  by  an  eva^ 
cuation  of  fome  hard  Faces :  by  thefe  evacuations  he  kerned 
to  be  fomewhat  relieved,  but  be  foon  grew  unealy,  rnov  d 
from  place  to  place,  and  vomited  again  5  afterwards  he  laid 
himfelf  down  upon  the  ground  pretty  quietly  *  but  his  vo- 
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miting,  returning  again,  difturbed  his  reft,  and  abated  his 
ftrength,  which  became  weaker  and  weaker  *  for,  in  the  fpace 
of  an  hour,  he  vomited  upwards  of  twelve  times,  and  fbme- 
times  voided  fome  liquid  Faeces,  but  in  fmall  quantity,  haying 
frequent  inclinations  to  go  to  ftool,  but  to  no  purpofc,  as  in  a 
fenefms  $  an  hour  and  a  half  after  the  operation,  he  being 
fo  weak  that  he  could  not  ftand,  his  eyes  dull,  and  looking, 
as  if  he  were  half  dead,  we  gave  him  fome  warm  broth  thro3 
a  funnel  *  with  this  he  was  exceedingly  refrefhed  at  once,  and 
foon  after  could  look  about,  ftand  on  his  legs  and  walk  5  but, 
by  reafon  of  his  weaknefs,  reel’d,  as  if  he  had  been  drunk  $ 
we  left  him  by  himfelf  in  a  warm  room,  where  he  remained 
cold,  and  lay  as  if  he  had  been  dying*  and  in  an  hour  after, 
we  forced  him  to  take  fome  more  broth,  which  revived  him 
again  *  but  in  a  little  time,  after  fome  agitation  of  his  body, 
he  vomited,  made  urine  very  plentifully,  howl’d  miferably, 
and  died  convulfed  5  next  day  in  viewing  his  Fifcera ,  we  found 
two  things  very  oblervable  (bur  neither  of  them  occafioned 
by  the  inje&ed  liquor)  one  in  the  heart,  and  the  other  in  the 
Oefophagus *  in  the  heart  there  were  two  Fotypus's  5  that, 
which  poffelfed  the  right  ventricle,  extended  itfelf  into  the 
Cava ,  and  pulmonary  artery  $  and  that  in  the  left  ventricle, 
lent  branches  into  the  adjoining  veflels,  and  was  lefs  than  that 
in  the  right  *  the  fubftance  of  the  Polypus  was  pretty  firm,  of 
a  flefh  colour,  fome  what  pellucid,  and  being  c,ut  thro*  the 
middle,  was  altogether  of  the  lame  colour,  and  confiftence,  as 
on  the  furface  *  to  the  Oefophagus  there  grew  a  remarkable 
gland,  which  was  hard,  callous,  and  foul,  and  opened  with  a 
fmall,  round,  fleftiy  orifice,  into  the  infide  of  the  ftomach, 
where,  upon  prefling  if,  there  iflued  a  little  purulent  matter  5 
upon  opening  this  gland,  or  tubercle,  we  found  therein  a  great 
many  little  worms,  wrapped  and  intangled  together,  and 
moiftened  with  a  purulent  matter  *  fome  of  thefe  worms  were 
upwards  of  four  inches  long,  others  lefs  *  we  found  after¬ 
wards,  in  other  dogs,  and  that  in  moft  we  opened,  the  like 
glands  full  of  worms,  but  hot  fo  much  corrupted  as  in  this  5 
we  alio  obferved  the  like  foul  glands  in  the  udovta  defenders* 
but  only  in  one  found  a  worm  like  thefe,  which  was  almoft 
got  out  of  it,  thro’ an  orifice,  into  the  cavity  of  the  Thorax  ; 
after  this,  we  likewife  obferved  more fPolypusy  in  dogs;  On 
the  27th  of  Oftcber  we  injefled  warm  into  the  jugular  vein  of 
a  dog,  a  drachm  and  a  half  of  lal  armoniac,  diflblved  in  an 
ounce  and  a  half  of  water  5  the  liquor  had  fcarce  arrived  at 
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the  heart,  but  prefently  the  dog  fell  into  mortal  convulsions  all 
over  his  body  ;  wherefore,  we  let  him  loofe,  but  he  died  im¬ 
mediately  :  On  the  18th  of  November  we  cauicd  a  whelp  to 
be  bit  in  the  lower  lip  by  a  Cecilia ,  or  blind-worm,  fo  that 
the  blood  appeared  in  the  wound  ;  the  whelp,  it  is  true,  died 
the  fame  day  ;  but  we  could  not  be  pofitive,  whether  he  died 
(being  committed  to  the  care  of  another  perfon)  of  the  wound 
or  not  ;  and  what  increafed  our  fufpicion  was,  that  there  did 
not  appear  on  the  part  that  was  bit,  any  livid  colour  :  On  the 
1 2th  of  December ,  we  injected  into  the  jugular  vein  of  a  dog 
a  drachm  of  fait  of  tartar,  diffolved  in  an  ounce  of  warm 
watery  he  died  crying,  and  in  convulfions,  almofl  imme¬ 
diately  2  On  the  15  th  of  i December  we  found  a  ‘Polypus  in 
both  the  ventricles  of  the  heart  of  a  dog,  each  Polypus 
ftretching  itfelf  with  a  double  root  into  the  veffels  of  the  ven¬ 
tricle  it  pofTe&ed  ;  afterwards  we  often  obferved  the  like  Po¬ 
lypus's  in  other  dogs :  On  the  20th  of  December,  we  inje&ed 
warm  into  the  jugular  vein  of  a  dog,  an  ounce  of  urine,  made 
by  a  man  fafting  ;  the  dog  was  uneafy  during  the  itfje£iion, 
and  while  the  liquor  palled  to  the  heart,  but  was  not  feifed 
with  any  convulfions,  or  other  bad  fyniptoms,^  and  being  let 
loofe,  he  eat  bread  very  greedily :  The  fame  day  we  made  a 
gentle  deco&ion  of  two  drachms  of  white  hellebore ,  well 
powdered,  in  fpring  water,  and  evaporating  it  to  nine  drachms 
and  a  half;  and  next  day  we  inje&ed  all  the  decoftion, 
flrongly  prefifed  out  and  turbid,  into  the  jugular  vein  of  a 
dog  5  at  firft  fome  few  drops  only  palled  to  the  heart,  fome 
concreted  blood  obftruaing  the  pallage,  but  thefe  drops  very 
much  affefled  the  dog  ;  for,  he  was  immediately  feifed  with 
convulfive  motions :  But  foon  after,  when  the  liquor  nad  re¬ 
moved  what  lay  in  its  way,  and  had  entered  the  heart,  it  kill  d 
the  dog  as  fuddenly,  as  if  he  had  been  fhot  thro5  the  heart 
with  a  bullet;  for,  having  loofened  him  prefently,  t0  ™  “ 
any  life  remained,  he  was  quite  dead  and  flaccid,  and  hung 
like  a  fleece  in  the  hand  of  the  perfon  tnat  held  him.  On 
the  fecond  of  January,  167%  vinegar  was  injefted  warm  into 
the  jugular  vein  of  a  dog,  without  doing  him  any  manitelt^harm. 
The  fame  day  we  cauled  a  whelp  to  be  flung  by  fcveral  fyor- 
pions,  but  the  wounds  being  but  flight,  and  not  penetrating 
deep,  we  made  a  fmall  incifion  on  the  Abdomen,  and  drawing 
the  (kin  afide,  let  the  fcorpions  make  fcveral  wounds  on  if, 
but  without  any  effeft  ;  tho’  we  often  forced  the  fling  into  the 
wounds,  and  prefTed  the  bladder  that  is  fuppoled  to  contain 

O  0  o  2  *he 


'476  MEMOIRS  of  the 

the  venom :  In  like  manner  a  pidgeon,  being  flung  feveral 
times  by  a  fcorpion,  remained  unhurt.  January  3d,  two 
drachms  of  fugar,  diffolved  in  an  ounce  of  water,  was  in¬ 
jected  into  the  jugular  vein  of  a  dog  ;  he  received  no  harm 
from  the  injeClion,  but  continued  well  for  three  days  after  that 
we  kept  him :  On  the  fourth  of  January ,  a  drachm  and  a 
half  of  the  fpirit  of  fait,  diluted  in  an  ounce  and  a  half  of 
water,  and  injeCled  into  the  jugular  vein  of  a  dog,  killed  him 
immediately ;  in  the  right  ventricle  of  the  heart,  we  found  the 
blood  partly  grumous,  and  concreted  into  harder  clots  than  or¬ 
dinary,  and  partly  frothy;  in  the  fame  dog,  that  gland  that 
contains  worms,  and  is  frequently  found  in  the  Oefophagus , 
opened  with  two  orifices  into  the  cavity  of  that  part,  and  in 
its  Sinus's  there  lay  feveral  ftnall  worms:  January  the  fifth, 
we  gave  a  dog  twelve  fmall  caterpillars  of  the  pine-tree,  or 
CityocamPoe  vel  Erucef  pini%  weighing  half  a  drachm,  which 
we  bruifed  alive,  and  mixed  with  flefh  5  the  dog,  tho’  he  was 
but  young,  received  no  other  hurt,  than  that  now  and  then  he 
feemed,  as  if  he  endeavoured  to  fwallow  fomething,or  troubled 
with  an  inclination  to  vomit ;  whence  we  judged,  that  the  fto- 
mach  and  Oefophagus  were  only  flightly  affe&ed,  but  thefe 
fymptoms  vanilhed  in  a  few  hours,  and  the  dog  continued 
brifk,  and  greedy  of  meat  all  the  reft  of  the  day  :  The  fame 
day  we  included  a  rat  in  a  large  glafs  with  a  fcorpion ;  but  the 
fcorpion  being  dull,  and  benumbed  with  the  extreme  cold- 
yiefs  of  the  weather,  could  wound  the  rat  but  very  weakly  ; 
with  which,  however,  the  rat  being  provoked,  fet  upon  the 
fcorpion,  and  gnawed  off,  and  devoured  part  of  him,  keeping 
his  eyes  fhut  all  the  while,  that  he  might  not  be  hurt  by  his 
claws,  or  fling ;  the  fame  fate  happened  to  another  fcorpion, 
which  we  added  to  the  former ;  but  the  rat  ftill  remained 
unhurt  :  January  the  fixth,  we  killed  a  dog  almoft  in  a  mo¬ 
ment,  by  inje&ing  into  his  jugular  vein  an  ounce  of  ipirirs  of 
wine,  wherein  was  diffolved  a  drachm  of  camphire  :  The 
fame  day,  we  injected  warm,  into  the  crural  vein  of  a  cat, 
fifty  grains  of  Opium ,  diffolved  in  an  ounce  of  water  ;  the  cat, 
prefently  after  the  injeSion,  feemed  very  much  deje&ed,  but 
did  not  cry,  only  made  a  low,  interrupted,  whining  noife; 
after  this  followed  tremblings  of  her  limbs,  convulfive  mo¬ 
tions  of  her  eyes,  ears,  lips,  and  almoft  of  all  the  parrs  of  her 
body,  with  violent  convulfions  of  her  breaft  5  fometimes  fhe 
would  raife  her  head,  and  feem  to  look  about  her,-  but  her 
eyes  were  very  dull  and  deadifh  ;  and  tho*  fhe  was  let  loofe. 
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and  had  nothing  tied  about  her  head,  or  neck,  yet  her  mouth 
was  filled  with  foam,  or  froth  in  fuch  a  manner,  that  fhe  was 
like  to  be  fuflocated  $  at  laft  her  convulfive  motions  continuing, 
and  being  leiled  with  a  ftretching  of  her  limbs,  Ihe  died  within 
a  quarter  of  an  hour  after  5  upon  opening  her  body,  we  did  not 
find  the  blood  much  altered  from  its  natural  {late :  February 
the  7th  we  injefted  into  the  crural  vein  of  a  lufty  llrong  dog,  a 
drachm  and  a  half  of  Opium ,  diflolved  in  an  ounce  and  a  half 
of  water  $  the  dog  immediately,  fhewed  the  great  pain  he  en¬ 
dured,  by  a  violent  ftruggling  of  his  whole  body,  a  loud  noife 
that  he  made,  notwithftanding  his  jaws  were  tied,  a  great  diffi¬ 
culty  of  breathing,  and  a  palpitation  of  the  heart,  with  convul¬ 
five  motions  of  almoft  all  the  parts  of  his  body  ;  in  a  little  time 
all  thefe  remitted,  and  he  was  Ieifed  with  a  profound  fleep,  as  if 
he  had  been  in  a  lethargy,  or  apoplexy  5  upon  letting  him  loole, 
he  lay  upon  the  ground  without  moving,  or  making  a  noife,  in 
fo  deep  a  deep,  that  he  would  not  move  without  beating  5  al)out 
half  an  hour  after,  if  we  beat  him,  he  would  move  a  little,  but 
preiently  lye  down  again  3  an  hour  after  that,  if  we  beat  him,  he 
would  move  a  little  more  3  and  by  degrees  his  fleepinefs  decreafing 
a  little,  in  an  hour  and  a  half,  or  two  hours  time,  when  he  was 
beat,  he  would  make  a  noife,  and  walk  a  little,  but  ieemed 
very  heavy  and  ftupified,  and  reeled  as  he  went  5  but  as  loon  as 
we  left  off  beating  him,  as  if  he  had  forgot  every  thing  that  had 
palled,  he  prefently  laid  himfelf  down  again,  and  fell  afleep- 
next  day  when  wc  viewed  the  place  where  he  lay,  we  found  a 
great  quantity  of  foetid  excrement,  like  corrupted  blood,  or  the 
diluted  Opium ,  that  had  been  taken  $  but  {till  his  drowfinels 
continued  and  tho’  we  beat  him  with '  whips,  that  he  ran  crying 
about  the  room,  yet  he  would  prefently  forget,  and  immediately 
fall  afieep  again  5  in  this  fleepy  condition  he  continued  three 
days,  refilling  whatever  was  offered  him  to  eat,  or  rather  not 
minding  that  for  any  thing  elie  5  on  the  fourth  day  we  found  him 
dead  •  but  perhaps  he  would  not  have  died  of  the  ftupifying 
quality  of  the  Opium ,  if  confidering  the  extreme  coldneis  of 
the  weather,  we  had  put  him  into  a  warmer  place,  and  foiced 
him  to  have  taken  fame  broth:  February  the  8th,  we  found  in 
the  bladder  of  a  tortoife,  adhering  to  its  coat,  a  flat  porous 
Hone,  about  twice  as  big  as  a  lentil:  February  the  9th,  a 
drachm  and  a  half  of  common  fait,  diflolved  in  an  ounce  and 
a  half  of  water,  was  injefled  into  the  jugular  vein  of  a  dog ; 
after  the  injeflion,  he  was  thirfly,  and  drank  water  greedily  ; 
but  in  other  refpefls  he  ieemed  to  be  pretty  well,  and  next  day 
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he  entirely  recovered :  February  the  20th,  1.679,  we  injefled  into 
the  crural  vein  of  a  little  dqg,  half  an  ounce  of  warm  oil  of 
olives }  which  we  did  with  a  great  deal  of  difficulty,  and  very 
flowly,  byreafonof  the  fmallnefs  of  the  vein,  and  thicknefs  of 
the  liquor  }  for  half  a  quarter  of  an  hour  that  we  were  inje&ing 
the  liquor,  the  dog  did  not  leem  to  be  uneafy,  or  out  of  order  $ 
but  afterwards,  he  barked,  cried,  looked  dejeffed,  and  prefently 
fell  into  a  deep  apoplexy,  lb  that  his  limbs  were,  deprived  of 
ienfe  and  motion,  and  flexible  any  way  at  pleafure  }  his  refpira- 
tion  ftill  continued  very  ftrong,  with  a  fnorting  and  wheeling, , 
and  a  thick  watry  humour,  flowing  plentifully  out  of  his  mouth, , 
which  was  lometimes  mixed  with  blood  y  he  loft  all  external; 
lenfation ;  his  *eyes,  tho’  they  continued  open,  were  not  fenlible 
of  any  obje£ts  that  were  prefented  to  them  5  and  we  touched, , 
and  rubbed  the  Cornea ,  without  any  more  ligns  of  his  being  af- 
fe&ed,  than  if  he  had  been  dead  }  his  eyelids,  notwithftanding 
bad  a  convullive  motion  5  his  hearing  was  quite  loft  }  and  his 
feeling,  tho’  at  firft  he  feemed  to  have  fome  linall  fenfe  of  it, 
when  we  touched  his  wound,  yet  afterwards  it  was  lb  dull,  that 
we  pinched  his  claws,  and  flelh  with  pincers,  and  bored  holes 
thro*  his  ears,  without  his  moving,  or  leeming  to  be  in  the  leaft 
fenfible  of  it :  It  is  oblervahle,  that  in  the  midft  of  his  fleep, 
being  fometimes  leifed  with  a  convullive  motion  of  his  dia- 

^m,  and  the  other  mufcles,  that  help  refpiration,  he  would 
Irongly,  as  if  he  were  awake,  and  in  a  little  time  be  quiet 
again  ;  lb  that  in  lels  than  a  quarter  of  an  hour  his  reft  would 
be  difturbed  three  or  four  times  with  this  violent  barking}  and 
con  fi  dering  this  more  attentively,  we  found  that  at  the  very  time 
be  barked,  he  was  as  void  of  fenfe  as  before ;  for  we  could  nei¬ 
ther  make  him  bark,  nor  leave  off  barking,  by  either  beating  or 
pricking  him }  but  in  a  little  time  would  leave  off  of  himlelf, 
and  return  to  it  again  fome  time  after  :  Thus  in  three  hours  after 
the  injection,  fpent  in  lleeping,  and  barking,  he  died  }  and 
opening  his  body,  after  he  was  dead,  we  found  the  Bronchia  of 
the  lungs  filled  with  a  thick  froth  :  A  few  days  after  we  inje&ed 
an  ounce  of  oil  of  olives  into  the  jugular  vein  of  a  dog,  which 
luffocated  him  the  lame  moment :  Afterwards  the  lame  quantity 
of  oil  of  olives  being  inje&ed  into  the  jugular  vein  of  a  dog, 
killed  him  in  an  hour’s  time}  he  was  leifed  with  a  great  lleepi- 
nels,  fnorting,  and  wheeling,  and  a  bloody  water  run  plentifully 
out  of  his  mouth  }  we  did  not  obferve  in  this  dog,  tho’  he  dia 
not  die  immediately,  the  barking,  as  in  the  former;  but  in  all 
that  were  luffocated  by  oil,  we  found  their  lungs  filled  with  a 

very 


Royal  Society.  479 

very  thick  froth:  February  27th  we  injesfred  10  drachms  of 
highly  rectified  fpirits  of  wine  into  the  crural  vein  of  a  dog  5 
the  dog  died  in  a  very  little  time,  very  quietly,  and  with  plea- 
lure  as  it  were,  licking  his  jaws  with  his  tongue,  and  breathing 
quick*  but  eafily,  without  barking,  crying,  or  any  convulfive 
motion :  The  blood  was  concreted  into  a  great  many  liquid  hard 
clots  in  the  Cava,  and  right  ventricle  of  the  heart  5  this  appeared 
Hill  more  confpicuous,  and  harder  in  . dome  blood,  that  flowed 
back  from  the  vein  into  the  iyringe  ;  we  found  the  emulgent  ar¬ 
tery  of  the  left  fide  in  this  dog  to  be  double :  March  the  2d  we 
injected  three  draehms  of  re&ified  fpirits  of  wine  into  the  crural 
vein  of  a  Imall  dog,  which  made  him  apople£lic,  and  as  if  he 
were  half  dead  5  in  a  little  time  he  recovered  from  his  apoplexy, 
but  grew  giddy  5  and  when  he  endeavoured  to  go,  reeled,  and 
fell  down  ;  tho*  his  frrength  increaled  by  degrees,  yet  his  drun- 
kennels  frill  continued  ;  his  eyes  were  red  and  fiery,  and  his 
fight  lb  dull,  that  he  did  not  feem  to  take  notice  of  any  thing, 
and  when  beat,  would  fcarce  move  ;  however  in  four  hours  time 
he  grew  better,  and  would  eat  bread  when  we  gave  it  him  5  the 
next  day  he  was  brifker,  and  foemed  to  be  pail  all  danger :  In 
diflefling  the  fame  dog  fbme  time  after,  we  found  in  the  thin 
guts  two  flat  worms,  one  of  them  about  fix  fpans  long,  and  the 
other  above  five  ;  they  had  perforated  the  gut,  and  one  of  them 
was  got  half  out  of  it  into  the  cavity  of  the  Abdomen  :  About 
the  fame  time  we  found  in  two  dogs  a  worm  of  near  a  foot  long, 
out  of  the  intefrines,  in  the  cavity  of  the  Abdomen ,  the  intel- 
tines  being  no  ways  perforated,  but  remaining  found  and  whole, 
and  in  order  to  be  the  more  a  flu  red  of  this,  we  feparated  them 
from  the  mefentery,  and  viewed  them  very  carefully  5  but  in  both 
thefe  dogs  the  Omentum  was  of  a  bad  colour,  and  putrefied  ; 
whence  we  conje&ured,  that  thefe  worms  were  bred  from  the  pu¬ 
trefaction  of  the  Omentum  :  We  inje&ed  into  the  crural  vein  of 
a  dog  five  ounces  of  a  frrong  white  wine,  which  made  him  very 
drunk,  and  little  different  from  what  a  lefs  quantity  of  fpirits  of 
wine  would  have  done  5  but  in  a  few  hours  his  dr  unkennels 
abated,  and  he  recovered:  In  the  lame  month  of  March  we  in- 
je&ed  into  the  crural  vein  of  a  dog,  an  ounce  of  a  frrong  decoc¬ 
tion  of  tobacco  ;  he  was  foiled  immediately  with  ftrange  ccnvui- 
lions  of  his  whole  body;  at  firft  his  eyes  looked  wild,  and  dii- 
torted,  his  jaws  trembled,  and  in  a  little  time  he  died  terribly 
convulfed  ;  this  experiment  we  repeated  leveral  times  afterwards, 
and  always  with  the  fame  luccels :  Ten  drops  of  diftilled  oil  of 
fage,  mixed  with  half  a  drachm  of  luga-r,  and  difrolved  in  an 
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ounce  of  water,  being  injected  into  the  crural  vein  of  a  dog,  did 
him  no  harm  :  In  a  caltrated  dog,  we  obferved  the  procefies  of 
the  ‘Peritoneum ,  and  fpermatic  veflels  to  be  covered  with  fat, 
and  fcarce  vifible  5  and  that  he  did  not  fmell  lb  rank,  and  ftrong 
as  other  dogs,  that  had  not  been  caftrated :  A  yellow  ftreaked 
Zizzard ,  ©r  Lacerta  Chakidica ,  which  had  been  kept  all  win¬ 
ter  in  a  glals  with  bran,  being  expoled  to  the  fun  to  refrelh  it, 
died  in  a  few  hours^j  he  alfo  often  found,  that  fcorpions  expofed 
to  the  hot  fun,  efpecfally  in  the  fummer,  died  in  a  Ihort  time  : 
A  drachm  of  purified  White  Vitriol ,  inje&ed  into  the  crural 
vein  of  a  dog,  killed  him  immediately:  Fifteen  grains  of  lalt 
of  urine,  diffolved  in  an  ounce  of  water,  and  inje&ed  into  the 
crural  vein  of  a  dog,  call  him  into  fuch  violent  convulfions,  that 
we  were  afraid  he  would  die  under  them ;  when  he  had  recover¬ 
ed  himlelf  a  little,  we  repeated  the  injection  with  the  fame 
quantity }  but  the  dog  got  the  better  of  it,  tho*  with  a  great 
deal  of  difficulty,  and  he  perfe&ly  recovered:  April  the  27th 
we  made  a  decocftion  of  two  drachms  of  Senna  in  water,  and 
injected  warm  three  ounces  of  it  into  the  crural  vein  of  a  very 
far,  large,  and  ftrong  dog  5  he  continued  pretty  quiet,  without 
any  fign  of  pain,  or  uneafinefs,  during  the  operation  5  and  when 
it  was  over,  we  let  him  loofe,  expelling  the  event  of  it  $  he  was 
melancholy  and  dejedl^d,  but  eafy,  and  without  any  fenfible 
commotion  for  the  ipace  of  an  hour  5  afterwards  his  refpiration 
grew  quicker,  he  had  a  murmuring  noile  in  his  belly,  with 
violent  commotions  of  the  mufcles  of  the  Abdomen ,  diaphragm, 
ftomach  and  inteftines,  and  vomited  plentifully  a  bilious  matter  5 
after  his  vomiting  he  grew  faint,  and  in  a  little  time  his  vomit¬ 
ing  returned  again  $  fo  that  in  an  hour  and  a  half  he  vomited 
four  times  5  his  ftrength  and  appetite  were  very  weak,  and  he 
would  eat  nothing  for  three  days  5  but  on  the  third  day  his  ap¬ 
petite,  ftrcngth,  and  former  brifknefs  returned,  and  he  reco¬ 
vered  :  Two  dogs,  that  had  their  recurrent  nerves  cut,  loft  their 
barking,  and  voice  5  but  doubting,  whether  the  wound,  or  fear ; 
might  not  affect,  and  hurt  the  motion  of  the  mufcles,  we  per¬ 
formed  the  fame  operation  on  another  dog,  but  without  cutting 
the  nerves  $  and  when  the  wound  was  healed,  he  barked  as-;, 
freely  as  before  :  A  dog  that  had  the  nerves  of  the  par  Vagum  t 
cut  afunder,  prelently  grew  dejefted,  and  faint  5  he  breathed 
very  flowly,  and  with  fighs;  for  when  he  had  drawn  in  his 
breath  leifurely,  and  infenfibly,  it  immediately  came  forth  again  1 
very  forcibly,  and  with  a  figh,  as  if  it  had  been  retained  a  long' 
time  in  the  lungs ;  the  mufcles  of  the  Abdomen  and  diaphragm 

laboured! 
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laboured  hard,  as  if  they  were  to  fupply  the  defers  of  the 
lungs,  which  were  become  almoft  ulelefs  by  being  denied  an  in¬ 
flux  of  fpirits  by  the  pneumonic  nerves  5  the  "dog  refufed  all 
kind  of  meat  3  fome times  he  vomited,  or  had  an  inclination  to 
vomit  3  and  at  laH,  in  two  days  time,  he  died  :  Another  dog, 
that  had  the  nerves  of  th ePar  vagum  only  tied,  lived  10  days  5 
he  vomited  frequently,  and  would  not  eat,  uni  els  clandeflinely  5 
he  breathed  with  fighs,  and  was  very  faint :  A  dog  that  had  rhe 
trunk  of  the  defending  Aorta*  tied  hard  a  little  above  the  dia¬ 
phragm,  immediately  loft  the  ufe  of  his  hinder  legs 3  for  when 
he  flood  on  his  fore  legs,  he  would  draw  his  hinder  legs  after 
him,  as  if  they  had  been  dead  5  he  became  weaker  by  degrees, 
and  died  in  five  hours:  July  the  12th,  a  rao’e  being  flung  in 
the  fide  by  a  icorpion,  died  immediately  con vu! led  $  by  this  fub- 
je£l  we  oblerved,  that  the  CtfCitm  is  wanting  in  moles. 

Observations  in  Natural  Hiflory  in  Wales 3  by  Mr .  Lhwyd. 

Phil.  Tranf.  N°  335.  p.  500. 

IN  a  fteep  rock  called  Craig y  Park ,  and  others  in  the  parifh 
of  Tftrad  Dyvodog ,  we  obferved  divers  veins  of  coal,  ex- 
pofed  to  fight,  as  naked  as  the  rock  5  and  found  a  flint  ax,  fome-” 
what  refembling  thofe  ufed  by  the  Americans :  f t  Goldcliff  in 
Monmouthfhire  we  found  feveral  formed  Hones  3  bul  what  pleafed 
Mr.  Lhwyd  moH,  was  an  Afieria ,  or  column  Har-Hone,  beiet 
with  fprigs  its  whole  length,  ifluing  from  the  com  mi  flu  res  of  the 
plates  •  This  county  abounds  in  Entrochi ,  one  of  which  he 
law  in  a  rock  in  the  ifle  of  "Barry ,  upwards  of  1 5  inches  long, 
and  another  about  10  inches  long,  but  as  thick  as  a  cane,  which 
could  not  be  got  off  without  breaking  :  At  Kaerfhily  caflle  the 
people  fhewed  us  an  inlcription,  as  they  fuppofed,  on  one  of  the 
fteps  of  the  tower  3  Mr.  Lhwyd  was  not  fully  iatisfied,  whether 
it  were  ever  dedgned  for  reading,  or  for  iome  kind  of  antique 
ornament  5  but  he  rather  inclines  to  the  latter  3  the  ftone  was  not 
defigned  for  a  Hep,  there  being  none  of  the  fame  kind  in  the 
whole  Hair-cafe  3  the  marks  were  moHly  effaced  by  treading  3 
and  it  is  poflible,  that  they  might  be  once  more  uniform*.  He 
fent  the  Hone  to  the  Mnfecum  at  Oxford  3  were  it  the  old  Celtic 
character,  which  Ccffar  lays  was  like  the  Greek ,  it  were  a  noble 
dilcovery,  but  that  Mr.  Lhwyd  fufpeffs  his  anceliors  the  Bri¬ 
tons  (if  ever  they  had  any  writing)  have  left  none  upon  hones. 
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Obfervations  on  the  Natural  HiHory  and  Antiquities  of  Ire¬ 
land  5  by  the  Same .  Phil.  Tranf  N°  335.  p.  503. 

IN  our  way  towards  the  Giants  Caufeway  in  Ireland^  the  moll 
remarkable  curioflty  we  law  was  a  Hately  mount  at  a  place, 
called  New-grange  near  iDnogheda^  with  a  great  many  huge 
Hones,  pitched  on  end  round  about  it,  and  a  fingle  Hone  on  the 
top  3  one  Mr.  Campbeh  the  gentleman  of  the  village,  oblerving, 
that  under  the  green  turf,  this  mount  was  entirely  compoled  of 
Hones,  employed  his  fervants  to  carry  off  a  confiderable  parcel  of 
them,  till  at  length  they  came  to  a  very  broad  flat  Hone,  rudely 
carved,  and  placed  edgeways  at  the  bottom  of  the  mount  3  this 
they  dilcovered  to  be  the  door  of  a  cave,  which  had  a  long  en¬ 
try  leading  into  it  3  at  the  firfl  entering  we  were  obliged  to  creep, 
but  Hill  as  we  went  on,  the  pillars  on  each  fide  of  us  were  higher 
and  higher,  and  coming  into  the  cave  we  found  it  about  20  foot 
high  3  in  this  cave  on  each  hand  of  us,  there  was  a  cell,  or 
apartment,  and  another  went  on  Hrait  forwards,  oppofite  to  the 
entry  $  in  thole  on  each  hand  there  was  a  very  broad  lhallow  ba- 
fonof  Hone,  fituated  at  the  edge  3  the  bafon  in  the  right  hand 
apartment  Hood  in  another  3  that  on  the  left  hand  was  Angle, 
and  in  the  apartment  Hrait  forwards  there  was  none  at  all  3  we 
oblerved  water  drop  into  the  right  hand  balon,  tho*  it  had  rained 
but  little  for  leveral  days,  and  we  fuipefled,  that  the  lower  ba~ 
Ion  was  intended  to  prelerve  the  fuperfluous  liquor  of  the  other 
(whether  this  water  were  facred,  or  whether  it  was  for  blood  in 
lacrifice)  that  none  might  come  to  the  ground :  The  large  pillars 
round  this  cave,  fupporting  the  mount,  were  not  at  all  hewn,  or 
wrought,  but  luch  rude  Hones,  as  thole  of  Abury  in  Wiltjhire , 
and  rather  more  rude  than  thole  of  Stonehenge  3  but  thole  about 
the  bafons,  and  fome  elfewhere,  had  fuch  rude  fculpture  (viz. 
fpiral  like  a  fnake,  but  without  diHin&ion  of  head,  or  tail)  as 
the  above-mentioned  Hone  at  the  entry  of  the  cave  3  there  was 
no  flagging,  nor  floor  to  this  entry  or  cave,  but  all  bole  Hone 
every  where  under  foot  5  they  found  leveral  bones  in  the  cave, 
and  part  of  a  Hag’s  or  elk’s  head,  and  leveral  other  things :  A 
gold  coin  of  the  emperor  Falentinian ,  being  found  near  the  top 
of  this  mount,  might  belpeak  it  Roman ,  did  not  the  rude  carv¬ 
ing  at  the  entry  feem  to  denote  it  a  barbarous  monument  3  lb 
that  the  coin  proving  it  more  ancient  than  any  invafion  of  the 
Ofimans ,  or  bDanes,  and  the  carving,  and  rude  fculpture,  barba¬ 
rous,  it  fhould  follow,  that  it  was  feme  place  of  lacrifice  or  bu¬ 
rial  of  the  old  Irifh;  As  to  the  Giants  Caufemy  ndefPhih 
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Tran/ .  N°  212,  241.  We  have  the  fame  Hone  on  the  top  of 
Cader  Idris,  one  of  the  higheft  mountains  of  north  •  Wales  3 
but  ours  is  leis  elegant,  and  does  not  at  all  break  off* in  joints  3 
nor  could  Mr.  Lhwyd  fatisfy  himfelf  that  there  are  fet  joints, 
as  in  the  Entrochus  and  Afteria ,  in  the  $  a  fakes  of  Ireland  3 
but  that  it  is  the  nature  of  the  Hone  to  break  off*  in  l'uch  a 
convex  form 3  however  we  could  perceive  no  ieams  in  thefe 
pillars,  excepting  on  thofe  fides  that  were  expofed  to  the 
weather. 

Another  remarkable  curiofity  we  met  with,  was  a  copper 
trumpet,  like  a  fow  gelder’s  horn,  having  the  hole  for  found¬ 
ing  it  near  the  middle,  and  two  rings  at  the  fmaller  extremity, 
and  it  was  upwards  of  two  foot  long  3  three  of  theie  were  found 
in  an  old  Cam ,  i.  e.  a  large  heap  of  Hones,  at  Salle  Niwr 
near  Carreg  Fergus :  We  could  make  nothing  of  the  petrify¬ 
ing  quality  of  Locb  Neacb ,  only  they  fometimes  find  Hones 
there,  having  the  grain  of  wood  :  We  met  with  fome  Iri/h  in- 
feriptions,  which  none  of  the  critics  in  that  language  we  con¬ 
verted  with  could  interpret :  Near  Larne  in  Antrim  we  met 
with  one  Eoin  Agniiv ,  whofe  anceHors  had  been  hereditary 
poets,  or  bards  for  feveral  generations,  to  the  family  of  the 
O-Neals ,  of  whom  we  procured  about  a  dozen  ancient  MSS. 
on  parchment :  The  Mackinboy  is  the  Tithymalus  Hibernicus , 
or  Latifolius  Sylvaticus  Cat.  Hort.  Oxon.  their  fhamrug  is  the 
common  clover  :  The  Totato  is  no  native  of  Ireland :  The 
Arbutus  is  the  fame  with  the  common  fort :  We  had  an  ac¬ 
count  of  living  foflil  mufcles  atteHed  and  ligned  by  four  per- 
fons  prefent  at  the  finding  of  them. 

Experiments  /hewing  the  proportion  cf  the  Tower  of  the 
Load  Hone  at  different  Dtftances 5  by  Mr*  Francis  Hauksbee, 
Phil.  Tranf.  N°  335.  p.505. 

MR.  Hauksbee  took  a  quadrant  of  four  foot  radius,  and 
fixing  it  to  the  floor,  in  the  pofition  of  the  needle, 
whofe  fouth  point  dire£fed  itfelf  to  no  degrees  3  he  then  like- 
wife  fixed  a  board  on  the  floor,  in  a  direft  angle  from  the 
fame  3  the  graduations  on  the  board  were  three  inches  diHant 
from  each  other  3  the  needle  was  fufpended  on  a  point,  arifing 
from  the  center  of  the  quadrant,  from  whence  the  feveral 
Hations  of  the  magnet  were  meafured  3  the  magnet  was  laid 
upon  a  thin  piece  of  board,  under  which  to  one  fide  was 
nailed  a  narrow  flip  of  wood,  to  Aide  it  along  the  fide  of  the 
aboyp-mentjoned  graduated  board,  whereby  the  Hone  might 
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be  always  kept  in  the  fame  direction  to  the  needle  ;  the  flone 
weighed  about  fix  pounds,  was  rough,  and  of  an  irregular 
figure ;  yet  he  could  difcover  no  inconveniency  in  the  expe¬ 
riment,  arifing  therefrom,  it  being,  and  it  a£ting  at  all  dif- 
tances  in  the  fame  pofuion,  as  firft  placed  on  the  board  ;  and 
Mr.  Hauksbee  oblerved  more  than  once,  that  the  proportions  of 
its  pc  •,  ;r  would  be  regular,  and  agreeable  to  the  feveral  dis¬ 
tance*'  for  wh  je  [lone  had  been  differently  pofited  on  the 
above -mentioned  thin  board,  different  angles  of  the  needle 
would  enfu  at  the  fame  flations,  yet  their  proportions  to  each 
other  would  be  nearly  the  fame,  i.  e.  fuppofing  the  flone 
placed  in  fuch  a  manner,  as  that  at  three  inches  it  would 
give  the  needle  an  angle  of  90  degrees  ;  the  flone  being  con¬ 
tinued  in  the  lame  direction  at  the  feveral  flations,  the  pro¬ 
portions  of  its  power  to  each  other  would  be  much  the  fame, 
as  if  the  angle  of  the  needle  at  firft  made  but  87,  or  even 
but  80  degrees  on  the  quadrant ;  for  upon  a  fmall  alteration 
of  the  poles  of  the  flone,  fuch  diverfity  of  angles  will  arife  2 
In  thefe  experiments  he  made  ufe  of  two  needles,  one  of  a 
radius  of  fix  inches,  the  other  but  of  one  inch  •  which  lafl, 
after  feveral  trials,  he  found  to  be  very  accurate  ;  befides  the 
advantage  it  gave  in  beginning  the  experiment  fix  inches 
nearer  the  flone  than  the  other;  and  at  two  foot  diftance 
therefrom,  it  became  nearly  agreeable  to  the  angles,  formed 
by  the  long  needle  at  all  the  farther  diftances;  as  appears  by 
the  following  tables,  which  were  made  with  the  feveral  needles 
in  the  fame  direftion  of  the  flone;  Mr.  Hauksbee  meafurecl 
the  angles  by  a  filk  thread  flretched  diredtly  over  the  needle 
£p  that  part  of  the  quadrant  to  which  it  was  directed. 

It  may  be  obfervea  from  the  following  tables,  that  the  long 
needle,  at  nine  inches  diftance  from  the  flone,  formed  a  lome- 
what  large?*  angle  than  the  fhort  needle  at  three  inches  diftance 
from  the  fame;  that  the  fhort  needle,  at  the  diftance  of  nine  , 
inches,  formed  an  angle  nine  degrees  lefs  than  the  long  one  at  j 
the  fame  place  ;  but  this  odds  may  eafily  be  accounted  for,  if 
we  confided  the  dilproportions  of  the  lengths  of  the  needles; 
for  the  point  of  the  long  needle,  at  nine  inches  diftance,  was 
brought  within  an  inch  as  near  the  flone,  as  the  poiht  of  the 
fhort  needle  was,  when  but  three  inches  diftant  therefrom  ; 
the  point  of  the  fhort  needle,  at  riine  inches  diftance  from  the 
flone,  was  five  inches  farther  from  it,  than  the  long  one  at  the 
fame  flat  ion :  Thefe  difproportiobs  being  conhdered,  it  is  no 
wonde;,  that  fuch  difference  of  angles  fhould  enfue  upon  the 
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life  of  the  feveral  needles  near  the  (lone  ;  for,  at  two  foot,  and 
the  farther  diftanees,  they  nearly  agreed,  as  was  laid  above  s 
Obferve  when  he  fpeaks  of  diftanees  from  the  needle,  he 
always  means  from  its  center:  It  is  farther  obfervable,  that 
the  ftone  at  five  foot  diftance  from  the  needle  formed  an  angle 
of  two  degree*}  with  the  one,  and  of  two  and  a  half  with  the 
other  ;  yet  upon  the  abfence  of  the  ftone,  they  would  return 
to  no  degrees,  as  at  firft  5  which  plainly  fhews,  that  the  in¬ 
fluence  of  the  ftone  extended  farther,  tho’  obfervations  at  re¬ 
moter  ftations,  could  not  eafily  be  determined. 

Experiments  by  the  fliorfc  needle. 

/ 

Diftanees  of  the  load-  The  feveral  angles  of  The  differences  tom  - 
ftone  from  the  needle  in  the  neediest  the  fevera!  pared  with  each  other  at 


inches. 


diftanees. 


the  feveral  obfervations 
in  minutes. 


D 

t 

Minutes 

0 

87 

00 

180 

6 

84 

00 

33P 

9 

73 

30 

570 

12 

00 

735 

*5 

56 

45 

795 

18 

45 

30 

<530 

2 1 

35 

00 

540 

24 

24 

00 

360 

27 

18 

00 

270 

30 

I3 

30 

159 

33 

1 1 

00 

135 

36 

8 

45 

105 

39 

7 

00 

90 

42  . 

5 

3° 

60 

45 

4 

30 

4.0 

48 

5 

50 

30 

5* 

3 

20 

2,0 

54 

3 

00 

15 

57 

2 

45 

15 

60 

4 

3? 

09 
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Experiments  by  the  long  needle. 

Brfiances  of  the  The  feveral  angles  The  differences 


inches* 

s 

feveral  difiances. 

D  ' 

other  at  the  feveral 
obfervatious  in  mi* 
nutes. 

Minutes 

©9 

§7 

3° 

345 

12 

81 

45 

570 

*5 

72 

15 

1135 

18 

53 

20 

1100 

21 

35 

00 

660 

24 

24 

TO 

380 

*7 

17 

50 

.280 

30 

13 

IO 

180 

33 

10 

IO 

130 

3<* 

8 

OO 

510 

39 

6 

30 

75 

42 

5 

15 

*5 

49 

4 

10 

/-  40 

48 

3 

30 

39 

5* 

0 

0 

00 

*5 

54 

2 

35 

.  20 

57 

2 

15 

15 

60 

2 

00 

00 

At  greater  diftances,  and  even  the  more  remote  in  thefe  ta¬ 
bles*  the  power  of  the  ftone  is  fo  weak,  and  the  meafuring 
cxaHly  the  angles  at  all  times,  is  fo  difficult,  that  it  is  well 
If  we  come  fometimes  within  10,  or  20  minutes  of  the 
troth. 

The  Hone  made  ufe  of  in  the  foregoing  experiments  weighed 
cxaflly  fix  pounds,  one  ounce  and  f  averdupois;  its  breadth 
at  the  north  pole  was  four  inches 5  at  the  fouth  pole  five 
Inches^  the  length  of  the  fhortell  fide  was  fix  inches  and  a 
liaMj  of  the  longeft  fide  feven  inches  and  a  half  \  its  thicknefs 
at  the  north  pole  was  one  inch  and  a  half,  and  at  the  iouth 
pole  one  inch. 
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The  fpecific  Gravities  of  feveral  metalline  Cubes,  compared 
with  their  like  bulks  of  Water  7  by  the  Same .  Phil.  TranC 
N°  33f.  p.  5 1 1. 


THESE  cubes  were  fuppofed  to  be  extraordinary  in  thek 
feveral  kinds,  excepting  the  gold  cube  $  their  workmanfhip 
was  very  accurate,  and  exadly  of  a  fize,  tho*  they  differed  a 
little  from  our  meafure  $  fix  ot  them  being  laid  on  a  rule,  fide 
hy  fide,  mealured  about  f  o  more  than  fix  inches ;  and  if  their 
fides  were  changed,  they  itill  made  the  fame  meafure  3  and.  it 
farther  appeared,  that  they  were  exaft,  by  their  agreeing  in  the 
weight  of  their  refpe&ive  bulks  of  water,  as  may  be  obferved, 
by  comparing  them  in  the  following  table. 


Troy  Weight 

Weight  of  the  Weight  of  the  In  proportion 

feveral  cubes  feveral  cubes  to  their  like 

in  air.  in  water.  bulk  of  water. 


O.  PW. 

G. 

O.  PW. 

G. 

• 

Gold 

9 

1 1 

8 

9 

00 

6  f 

17. 

3 

Silver 

5 

10 

5 

03 

10  T) 

r  10. 

1  8‘ 

i  7- 

421 

Copper  4 

16 

8 

4 

05 

10  £1 

9  ms 

841 

Brafs 

4 

5 

7 

3 

14 

81 

Lead 

6 

02 

12 

5 

11 

17 

11. 

35 

Iron 

4 

04 

57 

3 

«3 

20  J 

1  7 

u  /• 

777 

An  Account  of  what  appeared  upon  dijfettin^  the  Body  of 
Mr.  Dove 5  by  Mr.  Cowper.  Phil.  Tranf.  N°  335.  p.  512. 

MR.  ^Dove's  body  appeared  in  divers  parts  of  a  black,  blue* 
livid,  and  various  colours,  before  Mr.  Cowper  made  any 
incifioninto  it  5  particularly  the  back  (where  the  blood  was  fet¬ 
tled)  had  a  cadaverous  blacknefs,  where  the  Cuticula  was  here 
and  there  veficated,  or  diftended  with  Serum  5  of  this  there  was 
no  appearance  before  his  death  3  the  mufelesof  the  Abdomen  had 
a  mortified  appearance,  being  of  a  blackifh  green  colour  5  the 
liver  was  entirely  fphacelated,  the  fpleen  had  large  mortified 
fpots  on  its  fur  face  5  both  thefe  parts  were  fpecificaliy  lighter 
than  in  their  natural  ftate*  infomuch,  that  portions  of  each 
of  them  fwam  on  the  lurface  of  water,  and  feemed  to  have 
more  air  in  them  than  we  commonly  find  in  the  lungs  in  their 
natural  ftate ;  the  reft  of  the  Vifcera  in  this  lower  cavity  were 
not  in  fo  bad  a  Hate,  tho’  the  guts  had  here  and  there  blackifh 
jpots  upon  them :  The  pefloral  mufcles  were  in  little  better  ftate 
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than  *thofe  of  the  Abdomen  3  nor  were  the  intercoftal  mufcles 
like  thofe  of  the  limbs 3  Mr.  Cowper  was  apt  to  think  that  all 
the  mulcles,  employed  in  relpiration,  had  more  or  lefs  ot  this 
blacki/h  appearance  5  the  right  lobes  oi  the  lungs  were  difl 
eaied,  and  the  fame  fide  of  the  Phorax  had  a  Imall  quantity 
of  Serum  therein  3  the  lungs  on  the  other  fide  were  in  no  bad 
condition  3  the  heart  was  very  flaccid,  and  large  j  the  right  ven¬ 
tricle  and  the  Cava  had  large  ‘Polypus* s  in  them  5  the  pulmonary 
vein  was  exceedingly  dilated  next  the  bafis  of  the  heart  3  the  left 
ventricle  of  the  lieart  had  a  fmall  Polypus ,  and  a  great  quantity 
of  grumous  blood  5  the  great  artery  was  very  thin,  and  appeared 
much  difiended,  with  fome  cartilaginous  bodies  interlperfed  in 
its  membranes  5  in  the  head,  the  fZ Jura  mater  was  found  infepa- 
rable  from  the  Cranium  in  its  upper  part  3  a  Polypus  was  ex- 
tracledout  of  the  upper  great  artery  ot  the  brain,  called  Sinus 
falcis  fuperior ;  the  carotid  arteries  were  very  thin,  and  much 
larger  than  in  a  natural  flare,  before  they  entered  the  fubflance 
of  the  brain :  In  fliort,  all  the  blood- veflels  he  examined  were 
very  much  dilated,  and  feemed  to  be  charged  with  as  much 
wind,  as  blood. 

.An  Account  of  a  Storm  of  Hail  in  Yorkfhire 3  by  Mr .  Ralph 
Theresby.  Phil.  Tranf.  1S1 0  335.  p.  514. 

ON  the  7th  of  June  1711,  there  happened  a  very  great 
florin  of  hail,  accompanied  with  terrible  thunder,  and 
lightning  *  it  began  about  Rotherham  in  Torkpire  (a  little  be¬ 
yond  which  there  was  lbmething  of  a  hurricane)  where  it  burnt 
a  noted  tree  3  about  one  o’clock  it  reached  Wentvoorth-Wood- 
boufe 3  the  hail  ftones  were  from  three  to  five  inches  in  circumfe¬ 
rence,  and  fome  faid  larger,  which  killed  feveral  pidgeons  3  but 
the  chief  damage  done  here  was  to  the  glais  windows  3  in  Wap 
field  about  two  miles  from  thence,  it  did  vaft  damage  3  fome 
part  of  the  field  dcaped,  and  the  barley  recei  ved  no  damage  3  but 
mofl  of  the  wheat  was  cut  down,  about  half  a  yard  from  the 
ground,  and  the  rye  abolit  two  foot 3  the  ftubble,  tho’  green  at 
firfi,  turned  fo  white,  that  it  looked  like  a  field  newly  fhorn; 
the  rye  was  afterwards  mown,  inftead  of  being  fhorn,  and 
yielded  not  above  a  bufhel  of  corn  in  a  wain-load  3  fome  of  the 
wheat  took  root,  and  grew  up  3  the  breadth  of  this  florm  was 
about  half  a  mile,  as  appeared  from  its  effebfs  3  in  places  ad¬ 
joining  there  was  no  hail,  but  large  drops  of  rain  3  one  of  the 
hail  flones  being  meaiured  with  a  pair  of  compaffes,  was  an 
inch  and  a  half  long ;  but  thde  were  not  globular,  but  moftiy 
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dBlong ;  the  greateft  part  of  them  at  Bolton  upon  fDearne  were 
about  the  bignefs  of  common  cherries  5  tho’  one  was  taken  up, 
that  was  an  inch  and  a  half  in  diameter,  and  round,  not  long, 
and  fomewhat  flat,  as  the  others  were;  great  quantities  of  twigs, 
and  fmall  boughs  were  beaten  off  the  trees. 

Remarks  on  the  dif pofition  of  the  ‘Parts,  and  Microfcopical 
Obfervations  on  the  Contexture  of  the  Skin  of  Elephants  5 
.by.  M.  Leewenhoeck.  Phil.  Tranf.  bJ°  3  36.  p.  518. 

MLcewenhoeck  viewing  the  hinder  part  of  a  female  ele- 
•  phant  (the  larged:  he  ever  law)  in  order  to  obferve  the 
Matrix ,  he  could  not  difcover  the  lead  appearance  of  it,  which 
l'eemed  very  flrange  to  him  ;  but  it  happened,  that  as  he  was 
narrowly  viewing  this  huge  unweildy  animal,  fhe  made  water, 
but  not  like  other ,  quadrupeds,  from  whom  the  water  i flues  in  a 
ftream,  as  it  were;  for,  from  this  animal  it  burflout  all  at  once, 
juft  as  if  any  liquor  were  poured  out  of  a  can,  fuddenly  turned 
upfkle  down  ;  and  he  oblerved,  that  the  fkin,  out  of  which  the 
Water  flowed,  was  extended,  or  thruft  outwards  about  three 
fingers  breadth  ;  and  the  orifice,  or  opening  of  the  fkin  in  that 
place,  leemed  to  be  fo  large,  that  one  might  thruft  his  lift  into 
it ;  and  that  part,  from  whence  the  water  was  dilcharged,  was 
not  fituated,  as  it  commonly  is  in  other  quadrupeds,  under  the 
tail,  but  in  the  belly,  and  very  near  the  place  of  the  navel  in 
other  animals :  This  appeared  to  M.  Leewenhoeck  to  be  a  parti¬ 
cular  dilcovery ;  and  the  more  fb,  becaule  authors  affirm  that 
when  the  time  for  their  copulation  comes,  the  female  is  wont  to 
prepare  herfelf  a  bed  of  the  boughs  of  trees,  and  then  caft  her- 
lelf  upon  her  back  thereon  ;  but  none  of  thole  authors  give  then* 
r.eafons  for  her  fo  doing  :  Calling  his  eyes  on  the  fore-legs  of  the 
elephant,  he  obferved  growing  on  the  upper  part  of  the  body,  or 
about  the  breaft,  two  nipples,  which  in  cows  we  call  dugs,  in  a 
quite  contrary  pofition  to  thole  of  mares,  cows,  &c.  whole  dugs 
are  placed  near  the  hinder  legs;  but  when  we  confider  the  mat¬ 
ter  farther,  we  muft  conclude,  that  nature  has  fo  ordered  it,  in 
relation  to  the  elephant,  for  the  benefit  of  her  young,  whom  fhe 
could  not  fuckle,  if  her  dugs  had  been  placed  between  her  hin¬ 
der  legs  ;  for  by  reafon  of  the  pofition  of  the  mouth  under  the 
trunk,  the  young  elephant  cannot  luck  its  dam ;  but  the  old  one 
fucks  at  her  own  breaft,  and  by  the  help  of  her  trunk  conveys 
the  milk  into  the  mouth  of  the  young  one:  Afterwards,  M.  Lee- 
wenhoeck  viewed  the  fkin  of  the  elephant,  which  was  very 
rough  ;  and  the  keeper  told  him  that  that  roughnefs  fell  off  every 
year,  Ibme  of  which  he  fc raped  oft  upon  a  paper ;  afterwards 
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M.  Leewenhoeck  viewed  thefe  particles  of  the  {kin,  and  he 
always  imagined,  that  mod:  of  them  was  a  protruded  matter* 
which  had  not  nourifhment  enough  to  turn  it  all  into  hair  ;  and 
that  what  became  hair  was  very  Ihort,  and  thin,  in  proportion 
to  the  bignefs  of  io  large  a  body  ;  and  the  hair  on  the  tail  of  the 
elephant,  is  much  thicker  than  that  on  the  other  parts  of  the 
body  ;  but  upon  viewing  thefe  particles  of  the  fkiri  more  nar¬ 
rowly,  he  diicovered  in  lome  of  them  fhort  Imall  hairs,  the  roots 
of  which  were  flicking  outwards  in  that  part  joined  to  the  {kin. 

The  particles  fcraped  off  the  fkin  of  the  elephant  were  crum¬ 
bled  into  as  fmall  pieces,  as  are  reprefented  by  ABODE, 
Plate  XII.  Fig.  7.  A  was  a  particle  on  which  there  had  been 
two  hairs,  but  by  the  microfcope  one  might  dilcover  four :  "When 
thefe  particles  were  fcraped  off  from  the  fkin,  fome  of  them  were 
thick,  and  united  to  each  other,  as  it  were,  but  they  were  eafily 
divided  into  fuch  particles  as  are  reprefented  by  the  aforefaid 
Pig.  This  annual  fhedding  of  the  matter  that  is  upon  the  fkin 
may  be  thus  accounted  for  ;  when  the  time  comes,  that  there  is 
no  increafe  of  the  hair,  but  that  it  is  at  -a  dand,  as  it  were,  as 
we  fee  in  other  animals  that  fhed  their  hair,  the  fame  thing  hap¬ 
pens  to  the  elephant ;  whofe  hair,  as  thin,  and  as  fhort  as  it  is, 
falls  off  for  the  mod  part,  and  the  incruflrated  particles,  that 
flick  to  the  fkin,  mufl  likewife  fill  of  ;  and  thefe  particles  lay  as 
dole  to  each  other,  as  if  they  were  united,  being  furrounded  with 
flattilh  fides,  as  reprefented  by  C,  on  which  there  remained  a 
fmall  particle  of  hair  or  wool:  Having  nicely  viewed  one  of 
thole  particles  reprefented  by  Fig.  1.  he  diicovered  on  that  fide 
which  was  next  the  fldn  leveral  little  holes,  in  fome  of  them  8, 
10,  15,  or  more,  according  to  the  bignefs  of  the  particle;  but 
upon  viewing  the  fame  on  that  fide,  which  was  farthed  from  the 
body,  the  laid  holes  were  clofed  up ;  and  he  obl'erved  in  fome 
few  of  tbofe  particles  fmall  hairs  Handing  our,  which  run  into  an 
exceeding  llcnder  point,  agreeing  with  the  hairs  of  other  animals, 
that  are  rubbed  or  cut  off. 

That  he  might  the  better  difeover  the  figures  of  the  faid  mat¬ 
ter,  he  attempted  to  flit  fome  of  the  particles  with  a  fharp 
knife ;  but  he  found  them  io  hard,  that  the  knife  got  notches, 
and  its  edge  was  turned  ;  fb  that  he  was  forced  to  whet  it  again, 
till  at  length  he  flit  lome  to  his  mind,  which  he  did  the  more 
eafily,  after  deeping  them  a  little  while  in  boiling  water ;  and 
all  that  he  diicovered  obiervable  in  differing  one  of  theie  par¬ 
ticles  was  only  25  fmall  fands  which  made  it  lb  hard  in  cutting, 
and  made  notches  in  his  knife. 
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He  took  a  flice  of  one  of  the  particles,  reprefented  by 
Fig.  7.  which,  as  he  laid  above,  had  a  great  many  cavities  or 
holes  in  it,  and  placing  it  before  a  microfcope,  he  caufed  it  to 
be  delineated,  as  in  F  G  H  I,  Fig,  2.  tho’  it  appeared 
larger  to  M.  Leewenkoeck  $  but  he  would  not  pretend  to  deter¬ 
mine,  whether  thele  little  holes  were  filled  with  hairs,  when  uni¬ 
ted  to  the  body  ;  nor  whether  thole  hairs  ftuckfo  fad:  in  the  fkin, 
as  to  remain  there  upon  the  reparation  of  the  aforefaid  par¬ 
ticles. 

He  cut  off  a  flice  from  another  particle,  and  caufed  it  to  be 
drawn,  as  reprefented  by  KLMN,  Fig.  95  and  this  par¬ 
ticle  feemed  to  confill  of  ten  circles,  each  of  which  he  fancied 
to  be  produced  at  a  different  time,  and  perhaps,  in  a  month, 
according  as  the  matter  was  protruded  from  tte  fkin  :  Upon 
cutting  a  flice  out  of  the  middle  of  one  of  thofe  particles,  re¬ 
prefented  by  Fig.  7.  he  could  obferve  no  holes  therein,  nor 
upon  cutting  off  any  of  the  upper  part  could  he  difcover  the 
lead:  of  the  appearances,  reprefented,  Fig.  9.  which  perhaps 
was  occafioned  by  the  elephant’s  rubbing,  or  lying  upon  thofe 
parts. 

'  i 

Ohfervations  of  the  Eclipfe  of  the  Moon,  Jan.  12.  1711-12* 


at  Up  minder,  by  Mr.  Derham.  Phil.  Tranf.  N 


n  *  K 


p.  522. 


TH  E  evening  being  clear,  gave  Mr.  Derham  a  good  op¬ 
portunity  of*  oblerving  the  lunar  eclipfe  5  the  times  are 
very  accurate,  and  the  obfervations  made  with  an  excellent  fix 
foot  telefcope,  as  follows  : 
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A  dufkifhnefs  upon  the  north  eaft-fide  of  the 
moon. 

A  thick  ‘Penumbra  upon  the  moon. 

The  Penumbra  fo  denfe,  that  it  might  be  ta¬ 
ken  for  the  beginning  of  the  eclipfe. 

The  eclipfe  undoubtedly  begun. 

The  fhadow  fo  dark,  that  it  nearly  hid  the 
moon’s  north-eaderly  limb. 

The  moon’s  diameter  by  the  micrometer  i6iz 
equal  parts,  equal  to  31'  if. 


The 
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The  diftauce  of  the  fhadotv  from  the  oppohte 
luminous  limb  of  the  moon,  repreiented 
by  the  line  l,  u,  PL  XII.  Fig.  jo.  was  1025 
parts  of  the  micrometer,  equal  to  2,0  mi- 
nutes. 

End  of  the  eclipfe 
End  of  the  eclipfe  very  near. 

45  The  ecliple  undoubtedly  ended. 

A  Penumbra  left. 

At  the  beginning  of  the  eclipfe,  Mr.  bDerham's  mlcrotnete? 
happened  unluckily  to  be  dilordered,  fothat  he  could  not  take 
with  any  exa&neft  the  inclination  of  the  cufps,  and  fome  other 
matters  he  intended  to  have  obferved  3  to  fupply  which  defeft, 
in  fome  meafure,  Fig.  10.  reprefents  a  type  ot  the  eclipfe,  as 
well  as  he  could  by  guefs  5  and  from  the  fame  defecf  he  could  not 
warrant  the  micrometrical  meafures  of  the  moon’s  diameter, 
and  her  eclipfed  parts,  to  be  other  wife  than  fomewhat  near 
the  truth,  perhaps  not  exactly  true  3  Fig.  10.  reprefents  the 
lunar  eclipfe  5  m,  i,  c,  r,  reprefents  the  two  clafpers  of  the  mi¬ 
crometer,  parallel  to  the  equator  5  N  the  northern,  S  the 
fouthern  part  of  the  moon’s  disk,  running  between  the  claipers 
of  the  micrometer  3  /,  u ,  the  enlightened  part  of  the  moon, 
being  1,025  micrometrical  parts,  or  io\ 

Father  Observations  relating  to  the  Antiquities,  and  natural 
Hiftory  of  Ireland,  together  with  an  Account  of  fome  un¬ 
common  Plants  about  Penfans  and  St.  Ives  in  Cornwall.  Phil. 
Tranf.  K°  3 36.  p.  524. 

/Reland  affords  no  great  variety  of  antiquities  3  Mr.  Lhwyd 
procured  in  divers  parts  of  the  kingdom  about  twenty 
or  thirty  Irijh  MSS.  on  parchment*  and  tho’  he  confuted 
O  Flaherty ,  author  of  the  Ogygia ,  one  of  their  chiefeft  critics, 
and  feveral  others,  they  could  fcarce  interpret  one  page  of  all 
his  MSS  .and  this  is  occafioned  for  want  of  a  didionary,  which 
it  feems  none  of  their  nation  ever  took  the  trouble  to  compofe  : 
"What,  according  to  Mr.  Lkwyd,  is  moft  valuable  amongfl 
them,  is  their  old  laws,  which  might  give  lame  light  to  the 
curious  as  to  feveral  of  their  national  cufions,  and  Come  of 
their  old  poems  3  and  all  thefe  MSS.  might  be  of  uLe  to  any 
that  would  compofe  a  di&ionary  of  their  language,  which 
was  anciently  (confidering  the  narrownefs  of  their  knowledge, 
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;as  to  arts  and  feiences)  doubtlefs,  very  copious  :  the  only 
Roman  coin  he  faw  was  a  gold  coin  of  Va'entinian  the  younger, 
formerly  mentioned ;  there  were  feveral  of  our  old  Engl  ip 
coins  fince  the  conqueft  ;  and  a  caft  brafs-piece  inlcribed  with 
Runic  characters,  which  he  takes  to  have  been  a  Danijh  amu¬ 
let  :  We  met  with  feveral  of  our  old  ‘Britijh  monuments,  call’d 
Kaer,  Karr> t,  Cromlech,  &c.  and  found,  that  they  diftinguifhed 
them  by  the  fame  names;  what  was  peculiar  to  themfelves, 
were  their  high  round  towers  for  belfreys  ;  their  round  en¬ 
trenchments,  commonly  called  Danes  Rathes  ;  and  the  elf- 
arrow-heads  of  flint  :  About  Sligo  and  Balijhani  we  found 
feveral  figured  ftones,  and  there  we  met  with  variety  of  Afro - 
podia  and  Aftrorrhizza?,  or  Modioli ,  not  yet  figured  nor  de¬ 
scribed,  together  witta  other  rarities  of  that  kind  :  In  the  fame 
neighbourhood,  on  the  mountains  of  <Ben-cBulben ,  and  Ben- 
Buifhgen ,  we  met  with  a  great  many  of  the  rare  mountain- 
plants  of  England  and  Wales ,  and  three  or  four  not  yet  dis¬ 
covered  in  'Britain  :  Mr.  Heaton's  Chamredrys  Alp  in  a  is  a  com¬ 
mon  plant  on  thofe  hills,  as  alfo  on  divers  other  mountains, 
and  heathy  grounds  in  Connacht  and  Munfter :  In  the  ifle  oi 
Aran ,  near  Galloway ,  we  found  a  great  deal  of  Adianthum 
verum,  and  a  fort  of  matted  Campion  with  a  white  flower  : 
In  mod;  of  the  mountains  of  Galloway  and  Mayo,  there  grows 
gn  elegant  fort  of  heath,  bearing  large  thyme  leaves,  a  fpike 
of  fair  purple  flowers,  refembling  fome  Campanula,  and  vil- 
cous  (talks  ;  Mr.  Lhwyd  could  not  tell,  whether  it  were  a  spe¬ 
cies  of  the  Cifti  ladaniferat ;  in  the  fame  places  Ringuicula 
[ore  cameo  minor e  is  a  common  plant,  and  a  fort  oi  Ros  Solis , 
which  he  takes  not  to  have  been  yet  deferibed;  Seditm  [erra¬ 
tum,  foliis  pedkulis  oblongis  infidentibus  is  exceeding  common 
on  all  the  mountainous  tracts  of  Mayo,  Galloway,  and  Keri  ; 
on  the  mountains  of  Keri,  Sanicula  guttata  grows  in  abun¬ 


dance  ;  together  with  fome  other  rare  plants,  as  the  Arbutus , 
Cotyledon  birfuta,  Cirfium  humile  montanum  cynogj-offi  folio ,  pc- 
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procumbent  maxima  ;  an  A7.  CD  ?  &c.  W  e  found  CP ent aphyloiues 
fruticofa  in  great  abundance  amongft  lime-fhne  rocks  on  the 
banks  of  Loch  Crib  in  the  county  oi  Galloway  ;  and  Dr.  Mer- 
rpt's  Vaccinia  rubra  foliis  myr  tints  crifpis,  a  very  beautiful 
plant,  is  no  rarity  in  this  kingdom  :  'We  met  with  forrm  W” 

rine  animals  of  the  exanguious  kind,  that  we  never  law  before. 

At 
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At  Penfans  we  met  with  two  or  three  Stella  and  fome  other 
exanguia  marina ,  which  Mr.  Lhwyd  had  never  feen  before 
on  our  Hritijh  coafts  3  vve  alfo  met,  1.  with  the  Capillus  Ve¬ 
neris  verus  in  abundance  on  the  fea-cliffs  about  St.  Ives •  2. 

Dr.  Steward's  Scrophidaria  fcorodoni<e  folio .  3.  Hiatt  aria 

lutea%  an  lutea  minor  ‘Hark  ?  but  the  leaves  of  ours  were  not 
jagged  9  as  alfo  all  the  plants  mentioned  by  Mr.  Ray  to  grow 
here,  excepting  the  Gnaphalium  marinum,  which  fhould  grow 
here,  and  two  or  three  more  5  we  likewife  found  fome  fuci, 
which,  perhaps,  may  be  new  5  and  Mr.  Llwyd  was  told,  that 
the  fifhermen  fometimes  take  up  the  Corallina  marina  reticu¬ 
lata  by  their  hooks. 


An  Account  of  thunder  and  Lightning  in  Devonfhire,  by 
Mr.  Chamberlayne.  Phil. Trank  N°  33 6.  p.  528. 

IN  the  parifh  of  Sampford  Courtney,  near  Oakhampton  in' 
j Devonjhire,  on  the  feventh  of  Offober,  17 11,  about  three 
or  four  a-clock  in  the  afternoon,  as  the  minifter  of  the  parifli 
was  officiating,  there  was  fo  great  a  darknefs,  that  he  could 
hardly  fee  with  fpeftacles  3  as  lbon  as  prayers  were  over,  fome 
went  to  ringing  as  ufual  3  and  feveral  others  Standing  in  the: 
church-porch,  a  large  fire-ball  onafudden  fell  in  between  them, 
and  threw  fome  one  way,  fome  another,  but  no  perfon 
received  any  hurt ;  the  ringers  faid  they  never  knew  the  bells: 
go  fo  heavily,  and  fo  they  were  obliged  to  leave  off  3  and  up¬ 
on  looking  out  of  the  belfrey  into  the  church,  they  faw  four: 
fire-balls  a  little  bigger  than  a  man’s  fill:,  which  of  a  fudden 
broke  to-pieces,  fo  that  the  church  was  full  of  fire  and  fmoke3 
one  John  Goodman's  fervant  received  a  full  blow  on  the  neck, 
which  made  him  bleed  both  at  nole  and  mouth  3  but  he  re¬ 
covered,  and  did  very  well  3  the  fire  and  fmoke  went  up  into 
the  tower,  and  broke  a  large  beam  on  which  one  of  the  bells 
hung,  and  the  gudging  breaking,  the  bell  fell  down  on  the 
fioor  3  it  likewife  carried  away  one  of  the  pinnacles  of  the1 
tower  next  the  town,  and  threw  fome  of  the  ftones  near 
a  barn-door,  at  a  pretty  diftance  from  the  church,  and  did 
fome  damage  to  one  end  of  the  barn  3  the  chimney  of  the 
houfe  was  removed  in  fuch  a  manner,  by  the  thunder  and 
lightning,  that  every  one  was  furprized  it  jflood,  and  did  not 
fall  upon  the  houfe  3  tho’  the  people  ran/  about  in  great  com 
fternation,  yet  no  body  received  any  hurt. 

MU 
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Microfcopical  Qbfervatiom  on  Mufcle j,  and  the  manner  of  their 
‘Production >  by  M.  Leewenhoeck.  Phil.  Tranf.  33^. 
p. 529. 


M  Leewenhoeck  obferved,  that  the  fhell-fifh  called  mufcles, 
•  lay  their  eggs  on  the  outfide  of  their  fhells,  and  that 
lb  regularly  by  each  other,  that  they  may  be  compared  to  a 
firing  or  band  3  thefe  eggs,  or  imperfefl  mufcles,  lying  on  the 
fhells,  do  continually  increafe  in  flrength,  till  at  lafl  tfyey  come 
to  be  perfe£l  mufcles  3  but  then  you  rnay  obferve  flicking  fail 
on  the  fhells  a  part  of  the  egg-fhell,  till  the  (kin,  or  mem¬ 
brane,  wherewith  the  mufcles  are  encompafTed,  be  changed  : 
In  Augufi  1710,  he  procured  fome  mufcles,  and  difTe&ed 
them,  as  well  as  he  could  3  and  he  found  within  the  fhells, 
on  both  fides  of  the  mufcle,  againft  the  parts  of  the  fifh, 
very  thin,  and  weak  membranes,  which  he  had  often  taken 
out  of  the  mufcles,  and  placing  them  before  a  microfcope, 
he  obferved  fuch  a  vaft  variety  of  motions  therein,  as  could 
not  be  delcnbed}  and  this  he  likewife  (hew’d  tofeveral  others  5 
and  thofe  appearances  he  obferved,  not  only  in  one,  but  in  all 
the  mufcles  he  differed,  efpecially  fuch  as  had  not  been  long 
out  of  the  water  3  thefe  mufcles  do  not  lie  fingle,  but  are  at 
leafl  three  upon  each  other,  being  compofed  of  longifh  fibres  5 
and  each  fibre  has  on  both  fides  a  vafl  many  moving  particles  3 
thefe  fibres  are  not  extended  lengthways,  but  in  breadth,  and 
each  of  them  provided  with  a  great  many  joints  3  infomuch, 
that  M.  Leewenhoeck  reckoned  twenty  five  joints  in  one  of 
them,  in  the  broadefl  part  of  the  membrane 3  and  they  lay 
as  regularly,  and  joined  to  each  other,  as  the  little  bones  that 
/hoot  out  on  both  fides  of  the  back-bone  of  a  fifh  :  He 
placed  before  a  microfcope  a  fmall  particle  of  the  above-men¬ 
tioned  membrane  3  and  tho’  that  particle  was  not  the  100th 
part  fo  big  as  a  common  grain  of  land,  yet  he  difcovcred  a 
vail  variety  of  motions  therein,  which  were  not  only  circular, 
but  he  could  difcover  at  leafl  fifty  (lender  particles  in  the 
length  3  which  appeared  thro'  the  microfcope  of  an  equal  fize 
with  fix  hairs  breadth,  and  the  tbicknefs  of  one  hair,  as  they 
appear  to  the  naked  eye  3  and  thefe  motions  continued  a  pretty 
while  3  but  as  foon  as  the  moifture  of  the  mufcle,  wherein 
the  laid  particle  lay,  was  evaporated,  the  motions  ceafed  3 
the  exceeding  fmall  particles,  that  lay  round  about,  were  put 
into  fuch  motion,  that  one  would  have  taken  them  for  Ani- 
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M.  Leewenhoeck  endeavoured  for  feveraj  years  to  difeover 
the  Ovarium,  or  egg-rxeft  in  mufcles ;  and  on  the  1 8th  of  No¬ 
vember  having  a  prefent  made  him  of  ex/eeding  fine,  and  well 
tailed  mufcles,  fome  of  which  had  laid  their  eggs  in  part  up¬ 
on  their  ihells,  and  others  had  no  eggs  upon  them  5  upon 
which  he  differed  leveral  mufcles  again,  and  at  length  difco- 
vered  the  Ovarium  of  the  mufcle,  and  in  a  great  many  of  them 
he  could  fbe  the  unborn  mufcles  as  perfe£l,  as  with  the  naked 
eye,  lying  with  their  fharp  extremity  faftened  to  the  firing, 
or  vefiels,  by  which  they  receive  their  nourifhment  5  a  few 
days  after  his  above-mentioned  dilcoveries,  fome  mufcles  were 
brought  him,  that  were  lean,  like  fome  of  the  firfl  mufcles  $ 
and  among  them  he  obferved  about  25,  that  had  not  yet  laid 
their  eggs  upon  their  /hells,  but  moil  of  them  flill  /hut  up  in 
the  Ovarium ,  from  which  he  took  a  great  many  eggs,  which 
appeared  even  thro*  the  microfcope  fo  fmall,  that  he  could 
but  juft  difeover  their  figure  5  in  fome  other  mufcles  the  eggs 
were  bigger  •  and  whereas,  the  firfl  unborn  mufcles,  which  he 
judged  to  be  fo  perfect,  as  to  be  ready  to  be  placed  upon  the 
/hell,  were  of  a  brownifh  colour,  mixed  with  little  fpecks  5 
fo  the  exceeding  fmall  eggs  were  clear,  and  tranfparent;  but 
in  the  larger  eggs  one  might  difeover  fome  of  the  parts  of  the 
little  fi/h  within;  Moreover,  he  took  out  of  the  Ovarium  of 
one  of  the  mufcles  fome  particles,  that  were  as  big  as  an  un¬ 
born  mufcle,  and  which  were  fomewhat  longer  than  broad, 
being  very  white,  and  (ome  of  them  of  a  particular  figure  5 
fo  that  he  was  furprifed,  and  began  to  fufpeff,  whether  thele 
might  not  be  fome  of  thofe  creatures,  which  are  fo  prejudicial 
to  iuch  as  eat  mufcles  :  He  afterwards  was  led  to  confider  the 
excrement,  or  food  of  the  mufcle,  as  it  lay  in  the  guts  5  and 
he  oblerved  a  gut,  which  had  its  beginning,  or  rather  termi¬ 
nation  in  the  thinned  part  of  the  filh  (where  the  fhell  opens 
when  the  fi/h  was  in  the  water)  and  the  faid  gut  was  near  the 
extreme  part  of  the  filh,  and  run  into  that  part  where  the 
ftomach  is  :  M.  Leevcenhoeck  often  feparated  this  gut  from  the 
fifh,  and  fqueezing  the  matter  out  of  it,  he  always  obferved 
that  the  earthy  matter  therein,  was  mixed  with  a  great  num¬ 
ber  of  grains  of  fand  of  different  magnitudes  $  infomuch,  that 
he  judged,  that  there  was  above  a  thoufand  grains  of  fand  in 
one  gut,  ibme  of  which  were  as  large  as  the  land  on  the  fea- 
ih ore  ;  but  others  again  fo  fmall,  that  a  thoufand  of  them 
were  not  equal  to  one  of  the  above-mentioned  large  grains  : 
He  extra&ed  a  ftcond  gut,  cut  of  the  mufcle  that  lay  deeper 
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in  ir,  and  therein  he  alfo  di {'covered  as  great  a  quantity  of  fand : 
He  likewifefqueezed  the  matter  out  of  the  guts  of  feme  mulcles, 
in  which  he  found  but  few  grains  of  fand:  Having  examined  the 
two  above-mentioned  guts,  he  imagined,  that  one  of  them  might 
be  that,  which  conveyed  the  food  to  the  ftomach,  and  the  other 
that  which  carried  it  off,  after  it  was  turned  into  chyle  :  He  pur- 
fued  his  enquiry  into  the  outermoft  gut,  till  he  had  brought  it  to 
the  part  he  took  for  the  ftomach  $  and  there  he  alfo  dilcovered 
as  many  fands  in  the  matter  that  Jay  within  it,  as  he  had  done 
before  in  the  guts  5  and  one  might  make  greater  difcoveries  in 
mulcles,  were  it  not  for  the  loftnefs  and  weaknefs  of  their  parts. 
On  the  20th  of  January ,  M.  Leewenhoeck  having  differed 
lome  mufcles,  difcovered  not  only  a  great  many  fands,  but  alfo 
leveral  long,  and  very  clear  particles  in  their  ftomachs,  the  long- 
eft  of  which  he  judged  to  be  about  the  diameter  of  a  hair  of 
one’s  head  *  others  were  not  a  fourth  part  fo  Jong  *  and  he  con- 
jefiured,  by  his  naked  eye,  that  their  thicknefs  was  not  the  eighth 
part  of  their  length,  and  they  were  as  clear  as  cryftal*  fo  that 
be  imagined  them  to  be  lalt  particles:  He  alfo  obferved  leveral 
fmall  particles  in  the  matter  he  took  out  of  the  ftomach,  which  he 
concluded  to  be  grabs,  or  lomething  like  it 3  they  conlifted  of 
very  fmall  tubes,  or  pipes,  which  he  fuppoled  to  be  the  fmall 
parts  of  grais*  for,  the  tubes  were  much  too  fmall  for  any  ftraw  ; 
In  that  matter  he  took  out  of  the  ftomach,  he  likewile  obferved 
leveral  very  minute  ylnimalc,ula  Swimming  5  and  had  not  hither¬ 
to  perceived  the  ftomach  id  full  of  food,  nor  oi  lo  thin  a  iub- 
ftance  as  this  was:  He  moreover  obferved,  that  in  the  leveral 
mulcles  he  opened,  there  were  Ovaria  or  egg-nells  in  them  all  5 
and  he  has  taken  the  eggs  out  of  them  5  and  in  thole  he  had 
opened  latterly  he  oblerved,  that  the  eggs  were  larger  than  any 
he  had  i’een  before  5  lo  that  he  concluded,  that  all  mulcles  brought 
forth  young  ones ;  and  that  the  eggs,  found  on  the  outlide  of 
the  Ihell,  were  not  all  laid  by  the  muicle  ltfeif*  but  that  other 
mulcles  did  alio  lay  their  eggs  upon  the  Ihells  of  others*  and  ac- 
dingly  he  obferved  lome  Ihells  that  were  covered  all  over  with 
eggs:  During  the  motion  of  the  above-mentioned  parts,  which 
M.  Leewenhoeck  calls  the  beard  of  the  mulclc,  he  oblerved  leve- 
ral  times  two  or  three  dinimalcula  Iwimmmg ,3  and  tne  fmall  par¬ 
ticles,  that  lay  round  about,  were  put  into  iuch  a  motion,  that 
one  would  be  apt  to  take  them  for  j Anitnalcula  too  3  and  ht  ima- 
uained  after  leveral  oblervations,  that  ir  not  ad,  yet  ar  leaft  mo 
of  the  Jbell-fob  bring  forth  their  young  without  copulation,  and 
he  believes  it  is  the  fame  in  ciders*  and  he  was  alto  of  opinion, 
Vor.,  V.  ,3.  K  r  r  that 
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that  vaft  number  of  fmall  particles,  which  hedifeovered  in  them, 
and  which  he  took  for  Animakula,  were  nothing  elfe,  but  the 
parts  put  into  violent  motion  *  but  he  owns  as  to  oifte  rs,  that 
thefe  are  rather  conjectures  than  observations:  M.  Zeewenhoech 
affirms  he  never  made  fo  many  obfervations,  nor  with  fo  much 
pains,  as  he  had  done  on  mufcles *  but  not  being  able  to  fatisfy 
himfelf,  he  wifhes,  that  fome  one  elfe  would  enter  upon  an  en¬ 
quiry  about  the  production  of  Jhell-fiftij  for,  as  for  his  part  he 
entirely  gives  it  up. 

An  Account  of  what  appeared  on  opening  the  Body  of  Mr.  St 
John,  aged  72,  who  died  of  pin  Aflhma 5  by  Mr.  Cowper. 
Phil.Tranf.  N°  336.  p-  534- 

IT  was  remarkable  before  Mr,  St.  John's  body  was  removed 

from  the  bed,  whereon  it  lay, - hours  after  his  death,  that 

the  blifter  on  the  neck  had  difeharged  no  lefs  than  a  quart  or: 
three  pints  of  Serum  before  Mr.  Cowper  began  the  diffe&ions. 
In  the  Abdomen  there  was  a  imall  quantity  of  water,  fuch  as  is? 
ufual  in  thofe  who  die  of  chronical  diieafes  *  the  parts  here  were 
in  a  natural  ftate,  excepting  the  kidneys,  the  right  being  very 
much  contraCled,  even  to  a  third  part  of  its  natural  fize,  with  two. 
large  Hydatides,  or  bladders  of  dear  water  on  its  furface*  the 
left  kidney  was  alio  contracted,  but  not  fo  much  as  the  right*  its 
fur  face  likethat  was  unequal,  but  without  any  Hydatides  there¬ 
on  *  the  ureter  of  the  left  kidney  was  very  much  contorted,  at  its; 
rife  from  the  Felvis,  where  its  (ides  were  petrified  *  inlomuch, 
that  its  canal  was  almoft  rendered  impervious  for  the  pafTage  of 
the  urine  *  nothing  was  found  in  the  bladder  of  urine,  but  divers 
Hones  of  unulual  figures,  as  if  they  had  been  pieces  of  a  large: 
Hone  broken  to  bits,  in  whofe  center  a  Nucleus  had  been  lodged.  * 

•  the  gall  bladder  was  full  of  gall-flones*  nor  was  the  itomack 
which  Mr.  St.  John  complained  of,  e.  for  want  of  appetite, 
any  other  ways  dilhrdered,  than  a  little  redder,  and  having  more 
blood  in  its  veffiels,  than  is  uiual*  itsmufcular  fibres  were  ftrong- 
er  than  they  generally  are  in  healthful  perfons :  The  cavity  of 
the  Thorax,  or  cheft,  was  filled  with  water  on  both  fides  *  info- 
much,  that  the  lungs  were  not  above  a  third  part  of  their  natural 
fize :  The  ‘Fleur  a  fax  membrane,  that  lines  the  two  cavities  of  the 
Thorax,  was  very  much  thickened  by  the  Scrum  *  from  whence 
it  deicended  by  the  mufcles  of  the  back  into  his  legs :  The  valves 
of  the  left  ventricle  of  the  heart,  elpecially  thole  called  Mitrales , 
were  petrified  m  leveral  places;  P  h  ere  were  fome  ftony  concre¬ 
tions  found  on  the  ‘Bronchia ,  at  and  near  their  rile  from  the  lungs.' 
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An  Account  of  large  Stones  voided  per  Urethram  ;  by  Ralph 
Thoresby.  Phil.  Tranf.  N°  3  36.  p.  53 (7. 


ONE  JoJbua  Spunit  of  Quarry-hill,  near  Leeds,  having 
been  for  a  long  time  mflerably  affli&ed  with  the  ftone, 
voided  three  Hones,  which  feemed  to  be  too  large  to  pals  the 
ZPenis  $  and  Mr.  Lollard,  afurgeon  of  Leeds ,  did  by  an  inci'fion 
make  way  for  five  more,  as  they  came  leverally  near  the  plans, 
which  the  patient  could  not  otherways  difcharge  ;  whenever  one 
of  thefe  large  Hones  broke  out,  there  was  heard  a  crack  within 
his  body,  as  if  the  fphin&er  or  bladder  ltlelf,  were  rent;  This 
patient  being  opened  after  death,  there  were  found  on  the  top  of 
nis  bladder  (which  was  contracted  like  a  purle)  two  prodigious 
large  Hones ;  efpecially  one  that  was  upwards  of  five  inches’  and 
a  half  one  way,  and  four  the  other  ;  it  weighed  two  ounces,  want¬ 
ing  three  drachms  ;  the  other  feemed  lighter,  and  weighed  but 
one  drachm  above  an  ounce  3  there  were  two  very  odd  Hones  ex¬ 
tracted  out  of  the  right  kidney  3  the  left  was  entirely  degenerated 
into  a  kind  of  mucilage;  and  between  the  neck  of  the  bladder, 
and  the  extremity  of  the  Lems  (which  was  mortified  thereby) 
were  lodged  no  Jels  than  half  a  dozen  Hones :  There  was  little 
moiHure  left  in  the  bladder,  the  Ureters  being  broken  and 
almoH  quite  confumed. 


Experiments  on  the  Afcent  of  Water  between  two  glafs  Llanes  3 
by  Mr.  Brook  Taylor  and  Mr.  Hauksbee.  Phil.  Tranl', 

N°  33*‘  P-  538. 


MR.  Baylor  faHened  two  pieces  of  glafs  together,  as  flat  as  he 
could  procure  them  ;  fo  that  they  were  inclined  in  an  angle 
of  about  two  degrees  and  a  half ;  then  he  put  them  into  water, 
with  the  contiguous  edges  perpendicular  5  the  upper  part  of  the 
water,  by  rifing  between  them,  formed  the  hyperbola,  reprelen- 
ted  Plate  XIII.  Pig.  1.  He  examined  it  as  well  as  he  could,  and 
it  feemed  to  approach  very  near  to  the  common  hype  bola;  but 
his  Apparatus  was  not  nice  enough  to  difcover  this  accurately  ; 
the  perpendicular  afymptote  was  exa&ly  determined  by  the  edge 
of  the  glafs  5  but  the  horizontal  one  he  could  not  lo  well  dil- 
rover. 

Mr.  Hauksbee  took  two  glafs  planes ,  each  fomewhat  more  than 
20  inches  long,  of  the  trueH  furfaces  he  could  procure;  thefe 
being  held  dole  together  at  one  extremity,  the  other  was  opened 
3xaClly  to  an  angle  of  20  minutes;  in  this  manner  they  were  1  j 
edgeways  into  a  trough  of  tinged  water,  which  immediately  refs' 
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between  them  as  reprelented  in  Fig.  3.  At  another  time  the 
planes  were  opened  to  an  angle  of  40  minutes,  and  then 
the  water  appeared  between  them,  as  in  Fig.  2.  By  thefe 
ichemes  the  proportions  of  the  force  of  attraction  are  in  feme 
meafure  evident  to  the  eye  5  for,  there  may  he  feen  at  the  feverai 
diftances,  how  many  lines  (which  are  laths  of  inches)  the  water 
is  elevated,  and  the  prodigious  increafe  of  them  near  the  touch¬ 
ing  or  contiguous  extremities:  The  tables  are  pretty  accurate  3  for, 
after  feverai  trials,  Mr.  Hauksbee  found  the  luccefs  much  thp 
fame,  according  to  the  different  angles. 


A  table  according  to  the 
fchernc  of  the  planes  open'd 
to  an  angle  of  40  min.  in* 
Fig.  2: 

Diftanc.  in  inch.  Number  of 
and  parts  of  inch,  lines  elevat. 
fromthe  touching  at  the  feve* 
extremities* 
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A  table  according  to  the 
fcheme  of  the  planes  open’d 
to  an  angle  of  20  min.  in 
Fig.  i;. 

Diftanc.  in  inch.  Number  of 
and  parts  of  inch,  lines  elevat, 
from  the  couching  at  the  feve- 
eztremities.  ~ 


13 

9 

6t 

5 

4 

3 


si 

•  -  c 

2 

?! 

it 

*  4 


o'! 

OT 


ral  diftance? 

V  * 

1 

2 

.?! 
h 

9 

lz 

1 5i 

18 

2i| 

27* 

35 
50 

7* 


An  Account  of  the  feverai  Strata  of  Earthy  Stone ,  Coal,  Sc?* 
■ found  in  a  Coal  fit,  at  the  weft  End  of  Dudley  m  Staf&rd- 
Xhire  5  by  Mr*  Bellersj  together  with  a  Table  oj  the 
Gravity  of  each  Stratum  5  by  Mr .  Francis  Hauksbee.  PhiL 
Tranf.  N0  3  3 6  p.  541. 

x.  A  Tellowifh  clay,  which  lies  immediately  under  the  turf. 

2.  A  blueifh  clay.  3.  A  blueifh  hard  clay,  which  the 
miners  callclunch:  this  i§  one  of  the  certain  ftgnsof  coal  5  and  it 
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has  in  it  mineral  plants.  4.  A  blueifh  loft  day.  5.  A  fme 
grained  grey-ftone;  it  lies  next  the  former,  and  is  found  only  in 
fome  pits.  <$.  A  day  almoft  like  the  fhft,  only  whiter.  7.  A 
hard  grey-rock,  with  lomething  like  the  impreflions  of  vegetables, 
but  none  diftin£h  8.  A  blue  clunch,  like  N°  3.  with  mineral 
plants  therein.  9.  This  ftratum  the  fame  with  N°  13.  was  not 
taken,  ic.  Coal  called  bench-coal.  n.  Coal  lefs  black  and 
fhining  than  the  former,  called  flipper-coal,  x  2.  Coal  more  black 
and  fhining,  called  fpin-coal.  13.  A  coal  refembling  cannal- 
coal,  called  by  the  miners  Hone- coal  5  thefe  Strata  of  coal  have 
between  each  of  them  a  bat,  of  about  the  thicknefs  of  a  crown- 
piece.  14.  A  black  fubftance,  called  the  dun-row-bat.  15.  A 
hard  grey  iron  ore,  called  the  dun-row~iron*ftone.  x£.  A  blueifh, 
bat,  wherein  lies  the  following  iron  ftone,  called  the  white-row^ 
17.  A  hard  blackifh  iron  ore,  lying  in  fmall  nodules,  with 
intermediate  white  fubftance ;  and  hence  by  the  miners  called  the 
white-row-grains,  or  iron  ftone.  18.  A  hard  grey  iron  ore,  with 
iome  white  ipots  therein,  called  the  mid- row -grains.  19.  A  black 
fiffile  fubftance,  called  the  gublin-bat.  20.  A  hard  blackilh  iron 
ore  with  fpots  therein,  called  the  gublin-iron-ftone.  21.  A  bat 
in  fubftance  much  refembling  that  of  N°  xp.  22.  A  hard  grey 
iron  ore,  called  the  cannoc,  or  cannot- iron-ftone.  A  bat 

lomewhat  harder  than  N°  21.  24.  A  dark,  grey,  hard  iron  ore, 
called  the  ruble-iron-ftone.  25.  The  table-bat,  next  under  tne 
l*uble  iron-ftone.  26.  A  coarfe  fort  of  coal,  called  the  foot-coaL 
27.  A  black,  brittle,  fhining  bat.  28.  The  heathen  coal.  29.  A 
fubftance  like  a  coarfe  coal,  but  by  the  miners  called  a  bat,  per¬ 
haps  becaufeit  does  not  bum  well.  30.  The  bench-coal.  31*  A 
bat  under  the  Iaft,  and  as  low,  (viz*  i88f  feet)  as  they  generally 
di?,  the*  there  is  a  coarfe  coal  under  this  :  It  is  to  be  obleryecb 
that  theie  fubftances  which  divide  the  Strata  of  coals,  and  iron 
ores  from  each  other.,  are  called  bats  by  the  miners;  they  are  ■ge¬ 
nerally'  black,  confiftmg  of  a  matter  peculiar  to  therrnelvcs,  and 
of  a  texture  neareft  refembling  marie,  tho’  iome  of  them  are 
file,  and  others  have*  fubftance  net  unlikecoal  mixed  with  them; 
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A  Table  of  theThicknefs  of  each  Stratum,  and  its  Proportion 

to  Water ,  or  its  fpecific  Gravity . 
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By  this  table  it  is  evident,  that  the  gravity  of  the  feveral  Stra¬ 
ta  is  in  no  manner  of  order  $  but  purely  cafual,  as  if  mixed  by 
chance. 


jin  Account  of  the  Eruption  of  Mount  Vefuvius,  in  17075  by 
S.  Valetta.  Phil.  Tranf.  N°  537.  p.  22.  tfranjlated  from 
the  Latin. 

TH  E  eruptions  of  this  mountain  are  lb  frequent  and  conti¬ 
nual,  that  they  are  almoft  innumerable  ;  lb  that  there  does 
not  pals  a  month,  much  lels  a  year,  wherein  it  does  not  break 
out  with  more  or  lefs  violence  and  do  more  or  lefs  damage :  The 
greateft  eruption  that  had  happened  for  fome  time,  was  that  in 
1707,  when  in  the  height  of  fummer,  in  the  latter  end  of  July , 
mount  V tfuviuty  that  had  been  quiet  for  lome  time,  began  to 
(hew  lome  ligns  of  an  eruption  5  for,  at  firHthofe  internal  fiellow- 
ings  were  heard,  which  refbunded  in  the  very  centre  of  the  moun¬ 
tain,  yet  without  any  fmoke  or  flame  5  then  by  degrees  it  beoan 
to  emit  fmoke  and  clear  Are,  which,  efpecially  in  the  night -time 
illuminated  all  Campania  5  in  the  mean  time,  at  different  inter¬ 
vals  it  made  fuch  a  terrible  noife,  that  the  reports  of  our  largeli 
guns  are  Icarce  to  be  compared  therewith 5  then  it  began  to  roll 
its  afhes  for  feveral  days  and  nights,  conveying  them  aloft  every 
wky  into  the  air,  and  dilperflng  them  into  different  quarters  accor¬ 
ding  as  the  wind  happened  to  blow  5  lometimes  into  the  lea,  at 
other  times  upon  the  adjacent  territories  of  Stabia^  Nola>  and 
Acerra-y  and  what  was  very  remarkable  was  a  prodigious  Ihower 
of  Hones,  that  deflroyed  both  men  and  cattle  5  after  this  it  began 
to  belch  out  at  its  gaping  mouth,  a  liquid  torrent  of  bitumen, 
called  Glared^  or  grit  5  which  at  firft  appeared  like  a  gentle 
Itream  of  lire,  delcending  with  the  fame  llownels  of  motion,  as  is 
obfervable  in  melted  pitch,  or  the  like  vifeid  fubHancesj  this 
matter,  which  refembled  molten  glafs,  as  it  cooled  in  its  progrels, 
became  as  hard  as  Hone:  It  was  obiervable,  that  the  fuperior 
furface  of  this  matter,  as  it  cooled,  was  converted  into  ItnaE 
(pongy  Hones,  but  its  lower  furface  into  a  broad,  hard,  folid, 
flint,  (long  uled  in  paving  the  highways)  as  if  what  lay  next  the 
air  had  admitted  and  retained  fome  of  its  particles,  whilH  its 
lower  part  became  a  lolid  compact  mals  without  any  vacuities: 
Moreover,  among  a  great  many  phenomena  of  this  vulcano, 
there  were  two  that  had  not  been  obferved  for  feveral  ages  before 5 
for,  about  the  third  or  fourth  day  it  began  to  emit  at  its  mouth 
flalhes  of  lightning,  almofl  like  thole,  lometimes  oblerved  in  the 
air,  but  of  a  lerpentine  form  5  and  withal  very  loud  claps  of 

thunder 
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thunder  were  heard,  fo  thick  and  frequent,  that  at  firff  it  was 
thought  it  would  rain,  kill  it  was  perceived  they  proceeded  from 
the  mountain,  and  that  the  dark  clouds  did  not  conlifl  of  vapours, 
but  of  large  quantities  of  allies  $  in  the  mean  time  on  the  fccond 
of  Augufl,  at  lour  in  the  afternoon,  there  was  fuch  a  thick  cloud 
of  allies  hovering  over  Naples,  as  intercepted  the  rays  of  the  fun  5 
and  the  darkneis  was  lb  great,  that  people  could  not  diflmguifh. 
in  the  very  ftreets  their  neighbours  and  friends  3  in  a  word,  no 
mid-night  darkneis  exceeded  it  ,  if  any  adventured  abroad  with 
torches,  they  were  obliged  to  return  home  again  5  which  only 
happened  once  before  in  the  emperor  Titus's  time,  according  to 
Xiphilin :  So  that  every  place  was  filled  with  the  Ikrieks  of 
women,  but  the  more  prudent  betook  themfelves  to  prayer  to 
Almighty  God,  and  with  apprehcnfions  expeded  the  event^  of 
fuch  a  prodigy :  Both  the  magiftracy  and  clergy  appointed  Ex¬ 
plications  to  be  made,  and  to  carry  in  procelfion  to  the  Capuan 
gate,  which  regards  the  mountain,  the  relicks  of  St.  Januarius , 
the  tutelar  faint  of  this  city  5  whither  when  they  were  come 
amidlt  the  palpable  darkneis  of  the  day,  at  laft  about  the  firff 
©r  iecond  hour  of  the  night,  towards  the  north,  where  perhaps 
there  was  not  lo  large  a  quantity  of  allies,  a  liar  or  two  were  feen, 
and  the  azure  face  of  the  heavens  began  to  appear,  and  afterwards 
the  darkneis  that  had  oblcured  the  day,  gradually  to  diminifh  in 
the  night*  and  the  alhes,  by  the  Ihifting  of  the  wind,  to  be 
driven  into  the  fea  }  the  following  day  continued  fomewhat  dark, 
by  realon  of  the  remains  of  the  allies  interfperled  in  the  air: 
Vefuvius ,  having  thus  covered  the  fields  with  alhes,  and  belched 
out  its  grit  for  feveral  days,  fo  that  its  black  torrent,  had  almoft 
reached  the  neighbouring  lea,  at  length  in  about  1 5  days  it  was 
leen  toceale:  Upon  this  the  Neapolitans ,  to  perpetuate  the 
memory  of  Januarius ,  whom  they  always  found  propitious  to 
them  in  their  calamities,  firuck  a  medal  of  gold  arid  Elver, 
%ith  Sr.  Januarius’^  head  on  one  fide,  and  this  legend. 

BiVO  J  A  NU  A  RIO  LIBERATOR!  URBIS 
FUNDATORI  QUIETIS. 

And  on  the  reverfe  mount  Vefuvius  with  this  inlcription. 

POSTQUAM  COLLAPSl  CINERES  ET 
FLAM M  A  QJU1EVIT  GIVES.  NEAP,  1NCO- 
LUMES.  A.  MDCCVIL 
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An  Account  of  the  Roman  Legions 5  by  Dr,  Mufgrave. 
Tranf.  N°  337.  p.  80.  Fran  flat  ed  from  the  Latin. 


Phil. 


BOTH  the  inftitution,  and  name  Legio,  are  Roman,  deriv’d 
from  legere ,  to  chufe  or  levy  i'oldiers,  Varro  cle  Ling,  Lat, 
lib.  4.  The  ltate  and  condition  of  the  Roman  legions  before  Au- 
us's  time,  was  quite  different  from  what  it  was  afterwards, 
whether  we  regard  the  number  of  the  legions,  or  the  number  of 
foldiers  in  each  legion :  Sometimes  they  took  their  names  from 
fuch  as  either  levied  or  commanded  them  5  as  thole  levied  by 
Valerius  Fla  ecus,  were  called  from  him  Valeriana,  Salluft.  Frag. 
&  ad  ea  Douzce  Not.  Cantabrig.  1710.  p*  73.  But  Fimbria  having 
afterwards  the  command  of  them,  they  were  from  him  called  Fim~ 
briana,  ibid.  p.  74.  The  number  of  foldiers  in  a  legion,  during  the 
the  Roman  republic,  is  uncertain,  lometimes  more  and  fometimes 
lefs;  but  which  for  the  moll  part,  was  gradually  increaled,  yet  lb  as 
to  be  generally  lels,  than  under  the  emperors  5  the  firlt  legion  of 
Romulus,  confided,  according  to  Varro  de  Ling.  Lat. lib.  4.  of  3000 
foot  $  Flat  arch  in  Rornulo,  adds  to  thele  300  horle  j  afterwards,  ac¬ 
cording  to  the  exigency  of  the  republic,  and  at  the  will  of  the  lenate 
the  number  wasencrealedto  4000.  Liv.  lib.  4.  c.  22.  to  4500  ibid* 
Lib.  7.  c.  25.  to  5200*  Lib.  42.  c.  31.  via.  Ferizonii  not  am  adloc. 
and  to  6 000  foot,  and  300  horfe  :  And  this  which  is  carefully  to 
be  obferved,  appears  to  have  been  done,  not  according  to  the 
ufual  manner  and  common  cullom  of  the  Romans,  or  by  any 
dated  la w,  but  either  in  fome  imminent  danger,  as  in  the  Punic, 
Liv,  lib.  29.  c.  25.  Macedonic,  lib.  42.  c.  31.  and  Mithridatic 
wars,  Appian.  de  bell,  civil,  lib.  4.  or  by  the  authority  of  the  gene¬ 
ral,  as  of  Marius  in  the  Jugurthin  war,  Salluft.  bell.  Jugurth. 
$91.  Rofin*  Antiquit.  Rom.  lib.  10.  c.  4.  OS  Antony  in  the 
civil  war,  Appian .  Alex,  de  bellis  civil,  lib.  5.  and  not  by  any 
decree  of  the  fenate.  Some  paflages  in  Flutarch  and  Eutropius , 
are  luppofed  to  contradibl  what  is  here  alledged  of  the  number 
of  foldiers  in  a  legion,  under  the  kings,  and  in  the  infancy  of  the 
republick  $  Flutarch  writes  thus,  AtTrna.criu.h&icnis  Si 

inctlov  (JLiV  ZX.  'S.AfilVCOV  'TTujpnt/Ql  '7rCo(7X.Ct]e^iyftwTAVi  A 1  Vi  A tyiCdViS 

iyivo'flo,  ertfav  y.zv  ittotzcov  S' i  }  that  is, 

4  the  city  becoming  twice  as  numerous  as  at  fir  ft,  upon  enfranchi- 
*  ling  the  Sabines,  there  were  cholen  100  patricians  more,  fom 
4  amongft  the  latter,  and  the  legions  came  to  confift  of  6coo  foot 
4  and  600  horfe  ;  which  paftage  as  it  leems  to  caule  the  diffi¬ 
culty  to  Stewechius,  Savilius,  Roflnus ,  F anvinius  and  Sigonius , 

Vol,  V.  13.  s  f  f  roay 
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spay  be  very  well  explained  out  of  jL liotiyfius  of  Hahcary<ajTus% 
lib.' a*  §  id  in  the  following  manner  5  Romulus  had  (after  the 
difpute  with  his  brother  Remus)  about  qoco  foot,  and  not  quite 
3co  horfe  of  the  old  colony  that  atfided  him  in  founding  Rome} 
but  when  the  city  became  twice  as  numerous,  and  the  number  of 
patricians  was  encreafed  in  like  manner,  the  militia  or  legions 
were  alfo  doubled  ;  fo  that  Rlutarch  fhould  feem  to  mean  not  lo 
much  the  augmenting  the  number  of  foldiers  in  one  and  the  lame 
legion,  as  augmenting  the  number  of  legions  themleJves,  in  like 
manner  as  the  number  of  citizens  and  patricians  had  been  augmen¬ 
ted  *  it  is  very  certain  (nay  even  according  to  rlutarch  himielf  in 
Romulo)  that  the  legion,  'laid  above  to  be  inftituted  by  Romulus, , 
confided  of  5000  foot  and  300  horfe;  only  our  hidorian,  not 
very  accurate  in  military  affairs,  feems  to  have  midaken  one 
thin*  when  he  calK  Romulus's  firft  legion  Sufay/ja fa  sip*7/«7/x* 
in  the  plural  number,  fince  Varro  the  mod  diligent  enquirer  »nto. 
antiquity,  fays,  in  his  book  De  Lingua  Latina^  hb«  4.  that  at 
fird  a  legion  confided  of  -000  men;  a  thoufand  from /each  of 
the  three  tribes,  viz.  the  Lutienfes,  RamnenfeS ,  and  Luceres ;  and 
this  interpretation  Lipfius  adopts  in  his  book  De  Militia  Rom. 

lib.  t.  dial.  5.  , 

The  p adage  in  Eutropius ,  lib.  1.  §  6.  is  as  follows;  when 
«  the  Latins,  who  were  fubdued  by  the  Romans ,  would  not  be 
<  enrolled,  the  latter  levied  raw  young  men  from  among  them- 

•  lei ves,  and  thus  10  legions  were  compleated,  which  amounted 

•  to  upwards  of  60000  men  f  but  this  leemsto  be  a  blunder  of  the 
franferiber’s,  it  being  probable  that  Eutropius  might  have  written 
XL  vel  amplius  armatorum  millia ,  which  agrees  exa6Ly  with 
IJvys  account,  lib.  7.  c.25.  and  that  the  tranlcnber,  by  tranfpo- 
fing  the  numeral  letters,  might  make  LX  inftead  of  XL,  whica 

might  be  very  eafily  done.  .  . 

Another  argument  in  oppofition  to  the  paucity  of  men  in  a 
legion  in  the  early  times  of  the  republic,  is  taken  from  the  fig- 
nification  of  the  word  Cent ur  id ;  Varro  in  loco  cit at lays,  that 

*  a  Centuria ,  which  is  under  the  command  of  one  centurion, 

*  con  fids  of  100  men  compleat ;  ’  and  on  the  authority  of  this 
etymology,  lome  of  the  learnedeft  men  maintain,  that  a  legion 
confided  of  fix  thoufand,  fince  a  legion  has  do  centurions,  as 
the  law  prelcribes,  according  to  LJionyJius  of  Halit  ar  naff  us, 
Ar,tiq.  Rom.  lib.  9.  c.  10.  and  Cincius  in  A.  Gellius ,  No5i.  A  tic, 
lib.  id.  c.  4.  and  accordingly  by  lome,  Legio,  is  Sexagintacen- 

turiarum  feu  fex  mi  Ilium ;  But  we  may  obferve  that  it  is  no 

new 
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new  thing  for  words  to  deviate  very  much  from  their  original 
fignification;  for  it  is  plain  from  Tacitus  Annul,  lib.  i.  c.  38.  that 
the  term  Centuria,  tho’  at  fird  taken  to  denote  100,  yet  in  pro- 
cefs  of  time,  came  to  exprefs  a  much  fmaller  number :  The 
foldiersin  thefedition  in  Germany ,  in  the  reign  of  Tiberius ,  in 
order  to  avenge  themielves  of  the  cruelty  of  their  centurions, 
fall  upon  them,  and  do  men  to  each  centurion,  to  equal  tfyeir 
number,  laid  them  prodrate  and  beat  them  3  here  it  is  pliin, 
that  a  centurion  had  rhe  command  of  6®  men  only. 

Towards  the  latter  end  of  the  republic,  each  of  the  leading 
men  a&ed  herein  almoft  at  his  own  difcretion  3  Lucullus' s 
legions,  according  to  Appian.  de  bellis  Mithridat.  p.  368.  con¬ 
tained  dcoo  foot  and  300  horfe  each  3  Ccefar’s  legions  con¬ 
fided  of  30003  fo  Sextus  Rufus  in  Sreviario  3  Antony's  legions 
according  to  Appiun.  de  bellis  civil,  lib.  5.  p.  1075.  edit.  Amfi . 
id 70.  after  the  battle  at  Philippi ,  including  the  auxiliaries, 
confided  each  of  dooo  men,  and  confequently  of  3000  without 
the  auxiliaries  3  and  the  Dr.  fufpecls  the  fame  to  hold  of  Lu- 
cullus's- legions,  viz.  that  the  auxiliaries  are  included  3  and 
that  confidered  by  themfelves,  they  amount  only  to  3000. 

The  Legio  was  different  under  the  C* far's,  as  in  mod  other 
things,  fo  efpecially  in  the  number  of  men  5  which  for  the 
mod  part,  by  order  of  the  emperors,  became  dooo,  and  Some¬ 
times  upwards  5  and  this  is  plain  from  V ?getiusy  T)e  re  militari 
lib.  2.  c.  2.  who  fpeaks  of  this  matter  to  the  following  purpofe  ; 

4  The  Romans  had  legions  each  of  which  were  wont  to  confid 
4  of  dooo  men,  and  fometimes  upwards  3  and  c.  d-  a  compleat 
*  legion  confids  of  d  100  foot,  and  72.6  horfe:  And Fegctius  is 
not  to  be  fuppofed  to  have  writ  this  of  the  age  wherein  heliv  d 
himfelf,  but  of  that  in  which  thofe  authors  lived,  from  whom 
>  he  drew  his  epitome  of  military  affairs,  among  whom  is  Coi- 
nelius  Celfus ,  mentioned  by  Volaterranus,  lib.  14.  4  Cornelius 
4  Celfus,  fays  he,  writ  treatifes  of  rhetoric,  military  affairs, 
4  husbandry  and  phytic  3  but  this  latter  only,^  written  in  a  rhe¬ 
torical  dyle,  has  been  handed  down  to  us  3’  Vegetius  affirms, 
that  he  hadperufed  Auguftus's  conditutions  of  military  affairs, 
(one  of  which  was  preferved  by  Macrus  the  lawyer,  in^his  pan- 
deds,  diged.  lib.  49. tit.  id.)  and  lib.  2.  c.  8.  he  profeffes  to  de¬ 
liver  nothing  upon  his  own  authority,  but  on  that  of  Cato ,  ce/Jus , 
FrontiniiS)  and  the  conditutions  of  Auguflus ,  Trajan  and  Adrian: 
Wherefore  it  feems  probable,  that  either  under  Augujtus  or 
Tiberius  (in  whole  reign  Celfus  writ)  the  number  of  men  in  a 
legion  was  augmented  to  dooo,  and  never  a*ter  that.  comilte 
b  3  S  f  f  2,  of 
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of  fewer;  which  is  manifeft  partly  from  Ffontinus,  and  partly  from 
more  modern  anthors,  viz.  Modeftus ,  Hefy chins ,  and  Suidas . 
Modeftus  LugcL  Batav.  ex  officin.  Plantin.  1592.  p.  291.  affirms, 
that  a  legion ,  confifling  of  10  Cohorts ,  compleat ,  containing 
6505  f00b  an&  horfe  ;  this  author  flouri/hed  in  the  emperor 
'Tacitus's  time,  to  whom  he  dedicated  a  book  of  military  terms. 
Hefy chius  in  voce  Azytew,  lays,  Atywv,  h 

nr tty  polos  yjhia.f'uv  ta>v  i^tvtoyjct  4£,  6?.  a  legion  con¬ 

tained  6666  mem  Suidas  ibid .  Azyiuv  Vay-Aw  z^Azuryi- 
hiot  s-pctjtcojaj,  i.  e,  a  Homan  legion  confided  of  6000  men;  fo 
that  it  is  plain,  that  from  Auguftus,  the  founder  of  the  Reman 
empire,  dowm  to  its  period,  a  legion  contained  <5000  men,  and 
lometimes  upwards. 

As  to  the  number  of  legions  ;  it  is  manifed,  that  it  was  diffe¬ 
rent  at  different  times,  and  it  neceffarily  mult  have  been  lb,  ac¬ 
cording  to  different  emergencies :  Romulus ,  as  was  faid,  had  at 
firft  but  one  legion ;  afterwards,  the  city  becoming  twice  as  nu¬ 
merous,  the  number  of  legions  was  in  like  manner  doubled;  and 
tho’  the  number  of  Roman  foldiers,  as  in  'Dion.  Halicarn.  An- 
tiq.  Rom.  lib.  2.  c.  16.  were  augmented  under  Romulus ,  to  40000 
and  upwards ;  and  tho*  Tullus  Hofiilius  be  faid  by  Flotus  lib.  r . 
e.  3.  ‘  to  have  indituted  the  whole  military  difeipline  and  art  of 

*  war;’  yet  we  no  where  find  that  the  number  of  the  legions  un¬ 
der  the  kings,  exceeded  two :  ‘  All  authors  agree  Jays  Vegttius t 
1  lib.  2,  c.  4.  that  each  conful  led  no  more  than  two  legions,  in-> 

*  eluding  the  auxiliaries  of  the  allies,  againd  the  mod  numerous 
c  enemy ;  luch  was  their  military  experience,  and  fuch  their 
c  courage,  that  two  legions  u^ere  reckoned  lufficient  in  any  war;’ 
but  nothing  can  be  wider  of  the  truth  than  this ;  for  on  the  con¬ 
trary  Dionyfius  of  Halicarnajfus ,  a  very  grave  author,  in  the 
war  againd  the  Volfci,  fays,  Antiq.  Rom.  lib.  6.  c .  42.  %  yap 

^paltcSjiKA  TAyyctjA  it  AV^pcoV  TZTp&KtSyUKttoV  izajev.  Txtcov 
‘Tpici  (j.nv  zkas&*  7 ay  iarA'iwv  zhafizv,  kai  tcov  liTirzcov  ocov  zzaw 
QrpostlAzpt&n.  i.  e.  '  there  were  jo  legions  levied,  containing 
■  4100  men  each;  of  thele  the  two  confuls  had  three  legions 

*  affigried  them,  and  as  many  horie  as  fell  to  their  fhare.’  Livy 
lib.  2.  c.  30.  fpeaking  of  the  fame  war,  affirms,  ‘  that  there 
4  were  10  legions  completed,  three  of  which  were  given  each 

*  conlul,  and  the  dilator  had  four  ;*  and  that  there  were  often  a 
greater  number  of  legions  is  very  evident,  two  of  which  only 
were  under  the  command  of  the  confuls,  and  the  red  under  that 
of  the  pro-confuls,  praetors,  propraetors,  the  Pr<ejldes  and  Pe~ 
gati  5  c  (f  Fabius  and  M.  Marcellas  being  coniuls,  the  former 
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*  the  fourth  time  and  the  latter  the  third,  about  538  U.  C.  the 

*  war  was  carried  on  with  18  legions  Liv.  lib .  24.  c.  zi.  in  the 
‘  conlullhip  of  Fulvius  and  Sulpitius ,  i.  e.  about  541.  U.  C- 

*  the  war  was  carried  on  both  by  lea,  and  land  with  2  3  Roman 
‘  legions,  lib .  z6.  c.  id  Before  the  battle  at  Fharfalia ,  Ceefar 
commanded  ten,  and  I5 ompey  eleven  legions,  befides  a  great  num¬ 
ber  of  auxiliaries,  Appian .  d?  Beilis  civil,  lib.  1.  When  Caf- 
fius  and  Brutus  were  to  engage  Antony  and  Otlavius  Cdefar , 
there  were  19  legions  on  each  fide,  in  all  28,  lib.  4.  after  the  de¬ 
feat  of  Lcpidus ,  Otlavius  Cdefar  had  44  legions,  ‘Plutarch. , 

Anton,  and  befides,  after  the  battle  at  Atiium  Antony's  19. 
legions  fubmitted  to  him,  ibid.  After  OEiavius  had  made  him- 
felf  entire  matter  of  the  Rojnan  empire  (the  army  being  new 
modelled,  and  the  number  of  men  in  each  legion  augmented  to 
6000)  there  were  23  legions  ‘Dion.  lib.  55.  or  according  to 
others,  25.  There  were  25  legions  under  the  emperor  fiber  ins* 
facit .  Annul,  lib.  4.  and  according  to  the  fame  author,  Ner» 
had  the  fame  number,  befides  two  other  legions  for  the  navy, 
and  1 2  Cohorts  at  Rome  :  Therefore  according  to  Lip  fins' $  com¬ 
putation,  Analett.  ad.  MiUtiam  Roman,  his  forces,  confiding  of 
Roman  citizens,  amounted  to  about  30  legions  5  it  is  evident 
from  the  celebrated  faying  of  Favor inus ,  that  Adrian  had  the 
fame  number.  In  Dio  Cocceianuss  time,  i.  e.  under  the  empe¬ 
ror  Alexander  Severusy  the  number  of  legions  was  29,  Dio- 
lib.  55. 


The  following  table  exhibits  the  number  and  names  of  the 
legions  infenbed  on  the  Columna  rotunda  in  the  Capitol  at  Rome. 

o 


II.  AVGufta 
VI.  VICTrix 
XX.  VICTrix 
VIII.  AVGufta 
XXII.  FRIMigttiia 
I  MINER  via 
XXX  VLPiana 

I.  ADJVTrix  * 
XIII.  GEMina 

I.  PARTffica 


1.  ADJVTrix 
IIII.  FLAViana 
VII.  CL  A  V  Diana 

I.  ITALICa 

V.  MACEDonica 
XI.  CLAVDiana 
XIIII.  GEMina 
XIL  FVLMinatrix 
III.  GALLICana 

II.  PARTHica 


IIII  SCYT'Hica 
XVI.  FLAViana 
VI  FERRAta 
X.  FRETEnfia 

III.  CYRENaica 

II.  TRAJana 

III.  AVGufta 
VII.  GEMina 
III.  ITALICa 
III.  PARTHica 


The 


\ 
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The  following  catalogue  with  the  Mafftfi  at  Rome  contains  three 

legions  more  than  the  preceeding. 


II.  AVGufta 
VI.  VICTRix 
XX.  VICTRix 
VIII.  AVGufta 
XX  IT  PRIMigenia 

I.  MINERvia 
XXX.  VLPiana 

I.  ADJVTrix 

X.  GEMina 
XIIII.  GEMina 

I.  PARTHICa 


II.  ADJVTrix 
IIII.  FLAViana 
VII.  CLAVDiana 
I  ITALICa 

V.  MACEDonica 

XI.  CLAVDiana 
XIII.  GEMina 

XII.  FVLMinatrix 
XV.  APOLlinaris 

III.  GALLICana 

II.  PARTHICa 


IIII.  SCYTHica 
XVI  FLAViana 

VI.  FERRAta 
X.  FRETEniis 

III.  CYRENaica 

II.  TRAJana 

III.  AVGufta 

VII.  GEMina 

II.  ITALrCa 

III.  ITALICa 
III.  PARTHICa 


That  thefe  infcriptions  are  later  than  Dio's  time,  is  evident 
from  this,  that  both  contain  a  greater  number  of  legions  than  he 
mentions  ;  as  the  capitoline  mlcription,  one  legion,  and  the 
Maffifan,  four  more. 

From  what  has  been  laid  we  may  obferve  1.  That  the  number 
of  legions  under  the  Roman  coniuls  at  one  and  the  lame  time 
was  greater  than  under  the  emperors,  and  feweffc  of  all  under 
the  kings.  2.  That  under  the  coniuls,  thsir  number  was  greater 
in  civil  than  foreign  wars.  3.  That  their  number  is  lels  certain, 
under  the  coniuls,  than  under  the  kings  or  emperors.  4.  That  the 
ffcated  number  of  legions,  according  to  Lipfius ,  was  about  thirty. 

5.  That  none  ever  had  a  greater  number  of  legions,  than  Offia - 
wilts  Cdefar ,  as  none  ever  had  a  more  flouridling  army,  accord¬ 
ing  to  Lipfius  in  Analeffi*  ad  Milit.  Roman .  than  ‘ Trajan . 

6.  And  laftly,  that  a  true  judgment  cannot  be  formed  of  the 
llrength  of  their  armies,  from  one  and  the  fame  number  of 
legions. 

Here  the  two  following  rules  may  be  laid  down,  which  will 
be  of  confiderable  ufe  for  underftanding  the  Roman  Hi  ft  or y^ 
especially  their  military  affairs;  the  firft,  that  where  the  number 
of  foldiers  in  an  army  is  exprelfed,  without  that  of  the  legions 
(which  is  eomjnonly  Appian's  way)  in  order  to  reduce  the  army 
into  legions,  you  mull  obferve  in  what  age  it  was,  and  what  was 
the  uiual  number  of  men  in  a  legion  of  that  age;  for  that  num¬ 
ber  dividing  the  number  of  men  in  the  whole  army,  the  quo¬ 
tient  will  be  the  number  of  legions  therein ;  e.  g.  Lucullus'% 
army  again  ft  Mithridates  was,  according  to  Appian  de  ‘Beilis 
Mit bridal \  30,000  foot  and  1600  horie,  i.e.  (fuppofing  6 zoo  in 
each  legion,  which  was  the  number  of  men,  including  auxili¬ 
aries, 
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aries,  in  a  legion  of  that  age)  five  legions  5  according  to  Tacitus 
Annul,  lib.  4.  an  army  of  70,000  men  was  cut  to  pieces  by 
Soadicea ,  i.  e.  (fuppofing  that  each  legion  according  to  the  cut- 
tom  of  that  age,  confifted  of  12,000  men)  about  fix  legions. 

Rule  2d,  Given  the  number  of  men  in  a  legion  of  any  age, 
together  with  the  number  of  legions  in  an  army  of  the 
fame  age,  you  will  hence  have  the  number  of  men  in  that  army  - 
and  hence  it  appears,  that  Romulus' s  army,  confiding  at  firft  but 
of  one  legion,  did  not  exceed  3000,  or  according  to  fPlutarch 
3  300  men  ;  afterwards  upon  the  ad  million  of  the  Sabines  into 
Rome ,  and  the  addition  of  another  legion  upon  this  increafe  of 
the  city,  tfcoo,  or  6600  ;  nor  indeed  a  greater  number,  the’  (as 
was  faid  above  from  ‘Dionyjius )  after  Romulus's  death,  there 
were  45,000  foldiens  in  Rome:  In  the  war  againft  the  Volfci , 
JEqui  and  Sabines ,  there  being  10  legions,  and  in  each  legion 
4000  men,  the  whole  muft  neceffarily  amount  to  40,000.  Under 
the  Roman  emperors,  when  there  were  almoft  30  legions,  the 
whole  number,  when  compleat,  amounted  to  (multiplying  6500 
by  30)  195,000,  or  200,000  men  more  or  lefs  5  and  adding  the 
allies,  of  whom  there  was  an  equal  number,  to  400,000. 

T'he  Culture  of  Canary  Seed;  by  Mr.  Edward  Tenifon.  Phil. 

Tranfi  N°  337.  p.  91. 

TO  prepare  land  for  this  feed,  let  it  be  broke  up  fome  time 
in  April ,  and  ploughed  again  about  MUlfummer ,  and 
again  in  Auguft ,  that  by  frequent  tillage  the  weeds  may  be  burnt 
up  and  deftroyed;  plough  it  for  the  laft  time  about  the  latter 
end  of  February ,  or  the  beginning  of  March ,  if  the  leafon 
prove  dry  5  if  not,  you  had  belt  wait  for  a  dry  feafon,  for  then 
only  will  the  ground  be  fit  to  receive  the  feed  ;  you  muft  from 
time  to  time  carefully  cut  up  the  weeds  with  a  hoe,  having  a  bit 
about  the  bignels  of  an  onion  hoe  ;  and  if  they  are  not  kept  en¬ 
tirely  under,  a  deal  of  the  feed  will  be  loft  for  want  of  ripen¬ 
ing  ;  in  very  good  land  half  a  bufhel  ot  feed  wid  be  futficient 
to  fow  an  acre ;  it  will  thrive  belt  upon  a  ftiff  clay ;  it  will 
-grow  upon  any  fort  of  loamy  land,  that  is  rich  enough  to  bear 
Kemp;  if  you  apprehend,  that  the  land  is  not  fufficiently  ftrong,^ 
you  will  do  well  to  allow  from  half  a  bufhel  to  feven  gallons  of 
feed  to  fow  an  acre  with  :  The  ie.ed  is  ripe  iboncr  or  later,  ac¬ 
cording  as  the  fpring  affords  you  an  early,  or  late  leafon  for  low¬ 
ing  it ;  in  fome  lummers  it  is  cut  in  Auguft,  but  the  molt  uluaf 
time  is  after  wheat-harveft ;  when  cut  down,  for  molt  years  it 

muft  lie  five  or  fix  days  in  fivarth,  and  afterwards  be  turned, 

ana 
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and  lie,  till  one  fide  is  dried,  and  rotted  as  much  as  the  other*, 
which  may  be  in  about  four  or  five  days  longer  $  the  certain 
number  of  days  cannot  be  fixed,  being  more  or  lefs,  according 
as  the  weather  proves  fair,  or  rainy  3  the  reafon  of  its  lying  i<y 
long  in  fwarth  is,  that  the  lower  heads  of  the  feed  (being  ex- 
poled  to  the  air,  wind,  and  fun)  may  be  throughly  ripened,  and 
the  grafs,  and  weeds  that  fpririg  up  with  the  ftalks  throughly 
withered,  and  the  ears,  or  heads  well  and  fufficiently  rotted, 
that  the  feed,  upon  threfhing,  may  come  out  clean :  The  pro¬ 
duce  on  land  that  is  very  good,  is  about  fix  quarters  per  acre  ,  if 
the  land  be  but  indifferent,  or  if  the  weeds  be  not  kept  under, 
then  from  four  to  five  quarters  upon  an  acre  is  as  much  as  can  be 
expelled  3  the  price  oF  feed  is  from  two  to  fix  pounds  per  quar¬ 
ter  3  but  the  moil:  ufual  price  is  from  40  s.  to  3  l.  It  is  hard  to 
threfh  3  fo  much  of  the  leed,  as  after  threfhing,  is  beaten  out 
(as  foon  as  fanned)  is  to  be  run  thro’  a  wire  fieve,  fuch  as  is  ufed 
to  leparate  cockle  from  corn,  and  the  hulks  of  every  lifting,  that 
will  not  pafs  thro*  the  fieve,  are  to  be  thrown  by  in  a  heap  to  be 
t href  bed  over  again :  The  ordinary  price  for  threfhing  is  5 A 
but  in  lome  years  the  threilier  has  6  s.  per  quarter. 

Ohfervations  in  Natural  Hiltory  and  Antiquities  in  Wales  and 
Scotland,  from  1696  to  1699',  by  Mr.  Lhwyd.  PhiL 
T ranf  N°  337.  p.  93.  ** 

MR.  Lhwyd  found  abundance  of  the  Biftorta,  an  &'Naftur~ 
tium  petrceum  of  Johnfon ,  and  a  new  plant  in  the  imall 
lake  of  * Thynnon  Urech ,  where  the  Subularia  grows  5  he  met 
with  leveral  rare  plants  in  other  places,  as  Echium  marinum 
J,  B.  Jfparagus  fyheftris  3  Eruca  marina 5  Eruca  fylvefiris 
laciniata  lute  a  ;  dulcamara  marina  j  tit  by  mails  mar  it.  'Beta 
marina ,  Sec.  in  Caernarvon [hire)  and  Llnglefey  5  and  in  Meirio - 
fiydjhire  he  found  abundance  of  the  Snowdon  plants  at  Kader 
Idris ,  and  Baljdmina  lutea  in  the  high  road,  near  a  place  cab 
led  Capel Begla  3  in  fouth  Wales  he  found  leveral  plants  very 
common,  which  he  had  never  oblerved  in  north  Wales  3  as  Eruca 
J, live  fir  is ,  common  on  the  walls  of  their  towns  and  callles  3  Jdf- 
plenium  S.Ceterach.  Ofjvin.  Centaureum  luteum  pe r folia tu m  3 
Limrn  Sylveftre ,  fastis.  Sec.  in  Bcmbrokejbire  he  met  with  two 
plants,  which  he  iuipe£fed  for  new,  viz,  a  Lripolium ,  and  an 
Jlnthyllis  leguminofa  fupina ,  flore  cocctneo :  Am  on  git  leveral 
others  he  found  a  large  cryftal,  above  CP hynnon  Urech  about 
feven  inches  long,  and  as  thick  as  hi*  wrift  3  in  Alonmoutbfhire 
he  met  with  large  petrified  Vertebra f,  and  Ibme  few  formed ftones 
in  each  county. 
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In  the  coal-pits  of  the  fcreft  of  Dean,  he  found  all  the 
tpecies  of  capillaries,  befides  fome  other  new  plants,  and 
two  fpecies  of  Aftropodium,  gathered  on  the  Severn  Ihoar,  the 
only  rarities  of  the  kind,  he  luppoles  to  have  been  dilcovered  * 
Mr.  Lhwyd  doubts  not,  but  that  the  coal- plants  have  been  ob- 
ferved  by  the  workmen  long  fince,  tho’  they  efcaped  the  notice  of 
iaaturalifts$  and  he  found  it  well  known  to  all  his  country  colliers, 
by  the  name  of  Carreg  Redynog,  i.  e.  the  ferny  ftone  -7  and  one 
Mr.  Williams,  arch -deacon  of  Cardigan ,  told  Mr.  Lhwyd  he 
had  oblerved  much  finer  patterns  25  years  before  in  the  coal-pits 
of  Glamorganjhire  we  often  met  with  the  ftalks  of  fern,  and 
harts-tongue,butdid  not  obferve  any  of  the  roots  5  and  M  t. Lhwyd 
could  not  well  tell,  whether  the  impreffions  of  the  ftalks  could  be 
ealily  diftinguifhed  from  thole  of  the  roots  5  we  alfo  often  met 
with  the  membranaceous  fubftance  of  leaves. 

Plate  XIII.  Fig.  4.  reprelents  Ajlropodium  fur  cat  um,  five 
marine  Magellanic <e  radii  lapidei . 

Fig.  5.  Ajlropodium  ramulofum,  five  ft  ell  £  arbor  ef cent  is 
virgultum  lapideum , 

Fig.  6.  Her:  ape  talon  carbonarium. 

-  Fig.  7.  Radiatula,  ike.  An  flos  cujusdam  Chryfanthemi  ? 

Fig.  8.  Rhyl  lit  is  trifolia. 

Fig.  9.  Abietis ,  an  pot  ins  Ly  copod  ii  cujusdam  ramulus  ? 

Mr.  Lhwyd  could  never  fee  any  of  the  coins  of  the  princes  of 
Wales ;  tho’  the  bifhop  of  'Bangor ,  who  was  very  well  (killed  in 
Britijh  antiquities,  told  him  a  relation  of  his  had  one  of 
Lhywelyn  ab  Jorwerth ,  cotemporary  with  Richard  I.  and  king 
ffohn  $  by  the  princes  of  Wales ,  Mr.  Lhwyd  means  the  Britijh 
princes  from  K.  Kadwaladr ,  about  the  year  600,  to  the  laffc 
prince  Lhewelyn  ap  Gruffydth ,  about  the  year  1280  5  he  found 
ieveral  of  the  more  ancient  Britijh  coins,  of  which  there  are  di¬ 
vers  figures  in  Camden 5  Mr.  Nichol/on  quotes  Ccefafs  authority 
for  the  Britons  having  no  coins  5  whereas  on  the  contrary,  Cffar’s 
words  are  Nummo  utuntur  parve  £?  dsneo  ;  nor  can  Mr.  Lhwyd 
fee  any  reaion  to  doubt  of  Britijh  coins  of  all  forts  of  metal,  till 
it  can  be  fhewn  whole  coins  thole  arc,  which  Mr.  Camden  and 
other  authors  take  to  be  Britifto  :  the  druid  beads  are  generally 
glafsj  fi nee  the  1  all  editionof  Camden ,  Mr.  Lhwyd  met  with 
two  or  three  of  them,  with  a  finake  plainly  painted  round  them  ; 
lo  that  he  takes  it  for  granted,  that  the  Ova  anguina  of  the  Bri¬ 
tijh  druids  were  thele  glals  beads,  tho’  thole  of  the  Gaulijh 
druids  were  the  fhells  of  the  Echini  orbiculati  laticlavii. 

We  Searched  the  high  mountain  by  Brecnock ,  called  Tvann 
uwch  deni ,  but  found  nothing  new  therein,  nor  any  great  va- 
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riety  of  fare  plants  5  the  choiceft  were  Sedum  Alpinum  ericoides 
in  great  abundance ;  Argemone  lutea,  Rbodia  radix,  tnufcus  cu- 
frejfiformis ,  and  about  half  a  dozen  more  of  the  common 
Snowdon  plants  5  Lyfimachia  cfoam<enerion  di£la,  is  a  common 
plant  (called  by  the  name  of  Lhyfee'rMilwr,  i.e.  herba  militarist 
in  the  meadows  thro*  all  the  upper  parts  ot  Rrecnockjhire  $  we 
alfo  met  with  Sorbus  legitima,  and  Sorbus  torminalis,  grown  to 
as  great  a  height  as  the  Ornus ,  neither  of  which  had  ever  oc¬ 
curred  before  in  Wales  j  but  of  all  thefe  topical  plants  he  was 
furprifed  at  none  fo  much  as  the  Capillus  veneris  verus,  grow¬ 
ing  very  plentifully  out  of  a  marly  incruftation,  both  ar  Harry 
ifland,  and  Forth  Kir ig  in  G t amor ganjh ire ,  and  out  of  no  other 
matter  $  and  alfo  that  Gnaphalium  majus  Americanum  Ihould 
grow  on  the  banks  of  Rymny  river,  which  runs  altogether  over 
iron-done,  for  the  fpace  of  at  lead  12  miles,  beginning  near 
the  fountain  head  in  a  mountain  of  this  county,  and  yet  not  a 
plant  of  it  to  be  feen  elfewhere  throughout  Wales:  In  a  large 
lake  called  Lhyn  Savadhan  he  found  a  pellucid  plant,  he  had 
never  met  with  before  $  the  leaves  were  exceeding  thin,  and 
tranfparent,  in  fhape  not  unlike  fmall  dock-leaves,  but  the 
middle  rib  was  continued  beyond  the  extremity,  fo  that  each 
leaf  had  a  foft  prickle  at  the  end  ;  we  likewife  found  there  the 
Mippuris  faxea,  and  two  elegant  forts  of  fmall  leeches,  which 
IsU.Lhwyd  fuppofes  not  defcribed  :  The  lime-done  of  this 
county  affords  fmall  Glojfopctra  and  SUiquaftra,  yet  but  very 
fcarce  in  comparifon  oi  the  quantity  found  in  Oxfordjhire, 
Korthamptonjhire,  Berks,  &c.  The  mod  coniiderable  rarities 
it  affords  are  fairy  causways,  which  Mr .tFhwyd  calls  fo  in  imi¬ 
tation  of  the  gianfs  causway  in  Ireland ;  for,  whereas  the  latter: 
may  be  half  a  mile  long,  the  former  feldom  exceed  three  foot  5 
our  lime  quarries  yield  two  or  three  bodies  congenerous  with  it, 
tho’  of  a  very  different  form,  and  perhaps  may  all  be  referred 
to  the  coralline  clafs,  the  fecond  in  Mr.  Lhwyd' s  catalogue.  j 

Fig.  10.  repreients  a  green  adder’s  bead,  adorned  with  the. 
fkeletons  of  fnakes  of  a  citrine  colour. 

Fig.  1  r.  a  black  adder’s  bead,  adorn’d  with  nine  fmall  fnakes, 
pr  Cornua  Ammon  is  of  a  whitifh  blue. 

Fig ,  12.  an  adders  bead,  relembling  cherry-tree-gum,  adorn’d 
with  a  Inake,  chequer?d  blue  and  white. 
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•  - ufe  of  14 

- - -  by  it,  the  Nature  of  a  Perjcn's 

Death  difeovered  "  1  $ 

Spots  in  the  Sun  396,  feq. 

Spring,  burning  466,  feq* 

Stone,  the  properejl  Place  for  cut¬ 
ting  it  in  Women  17 

Stone  henge,  a  Roman  W Tork  213 
Stones,  voided  by  the  Urethra  499 
Strop,  how  to  make  ztf,  feq  A 
Sty  rax  liquida,  the  Manner  of 
making  it  97 

Sugar,  Obfervations  on  231  >  feq* 
Sulphur,  its  Ejfetls  upon  Attrition 

w'),  Jeq. 

Sun,  Spots  in  396,  feq* 

Superfcetation,  the  imp  off  b  /  li  ty  of  16 
Surgerv  Ancient ,  a  MS  of  4^°* 
Sufpenfion  of  Bodies  in  their  Men- 
itrua  accounted  for  124 

T 

TEmple,  Pagan  Figure  of  196 
Teftes  mul'ebrcs  defer  ibed  16 

*_ - —  that  they  neither  in  Men 

or  Women  contribute  to  Genera¬ 
tion  s.6 

Teftes  their  Ufe  16 

Teffellated  Work,  Account  of  419 
Threads,  their  Direction  towards  a 
fricated glafs  Cylinder  36,  feq. 

112,  Jeq.  1 10 
Thund ev  and  Lightning  Its  E felts 

91,  feq.  494 
_ _ -  and  Lightning  a  Storm  of 

i 3J>  f A'  4 59»  494' 
Thunder 
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Thunder  and  Lightning  1S0,  feq. 
Tonquiers,  a  Sort  of  Pilgrims  6 4 
Tortoife,  the  Dijfe&iou  of  the 
Heart  of  373>  fiq- 

Trees  found  in  Mojfes  4 1 1 ,  467 
— - their  blacknefs  owing  to  vi¬ 
triolic  Juices  414,  470 

Trepan,  Caution  in  that  Operation 

zi 

Tubas  Uteri  15 

Tumour,  a  large  one  139 

Turf,  what  410 

Y 

A  G I N  A  Uteri,  defer ibed  16, 
V  Vagitus  Uterinus  25 1,  feq. 
Valve  of  the  Colon  13 

Variation,  in  the  Atlantic  and 
iEthiopic  Oceans  6$,  feq. 

Vertebrae,  articulation  of  1 1 
Vefuvius,  An  Eruption  of  503  .feq. 
Ulcer,  finuous  Cured  72 

Volvulus,  the  Caufe  of  13. 

Vomiting,  Medicines  PraSlice  of 

97 y  fe7' 

Urachus  defer  ibed  13 


Ureters,  in  Women  large  1  £ 

Urine,  Hair  voided  by  2ig 

- folid  Bodies  voided  by  220 

Uterus  deferibed  16 

Vulva,  its  Situation  in  an  Elephant 

489 

W 

W  ALES,  Obfervations  in 

Water,  its  Weight  \$i9feq,  170. 

- — \Afcent  between  glafs  Planes 

164.  495,/^. 

- Denfity.  169,  feq, 

Wa ter- 1  illy,  applied  to  a  Whitlow9 
the  Ejfefts  of  74 

Wax,  attratting  in  Vacuo  151 
Weald,  what  57 

Weaving,  whence  the  hint  taken  26 1 
Weighing  Bodies  in  Water  186, 
Weight  of  Water  15 1,  feq.  170 
Winds  at  the  Cape  of  Good  Hope 

64 

Winds,  Velocity  of  90,  feq. 
Whitney,  its  Antiquity  20S 
Wold,  what  57 
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